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ABSTRACT 

Context. Several large scale photometric and spectroscopic surveys are being undertaken to provide a more detailed picture of the 
Milky Way. Given the necessity of generalisation in the determination of, e.g., stellar parameters when tens and hundred of thousands 
of stars are considered it remains important to provide independent, detailed studies to verify the methods used in the surveys. 
Aims. Our first aim is to critically evaluate available calibrations for deriving [M/H] from Stromgren photometry. Secondly, we de- 
velop the standard sequences for dwarf stars to reflect their inherent metallicity dependence. Finally, we test how well metallicities 
derived from ugriz photometry reproduce metallicities derived from the well-tested system of Stromgren photometry. 
Methods. We evaluate available metallicity calibrations based on Stromgren uvby photometry for dwarf stars using a catalogue of 
stars with both uvby photometry and spectroscopically determined iron abundances ([Fe/H]). The catalogue was created for this 
project. Using this catalogue we also evaluate available calibrations that determine log g. A larger catalogue, in which metallicity is 
determined directly from uvby photometry, is used to trace metallicity-dependent standard sequences for dwarf stars. We also perform 
comparisons, for both dwarf and giant stars, of metallicities derived from ugriz photometry with metallicities derived from Stromgren 
photometry. 

Results. We provide a homogenised catalogue of 451 dwarf stars with 0.3 < (b — y)o < 1.0. All stars in the catalogue have uvby 
photometry and [Fe/H] determined from spectra with high resolution and high signal-to-noise ratios (S/N). Using this catalogue, we 
test how well various photometric metallicity calibrations reproduce the spectroscopically determined [Fe/H]. Using the preferred 
metallicity calibration for dwarf stars, we derive new standard sequences in the ci,o versus (b -y)o plane and in the ci,o versus (v -y)o 
plane for dwarf stars with 0.40 < (b - y) < 0.95 and 1.10 < (v - y) < 2.38. 

Conclusions. We recommend the calibrations by Ramirez & Melendez (2005) for deriving metallicities from Stromgren photometry 
and find that intermediate band photometry, such as Stromgren photometry, more accurately than broad band photometry reproduces 
spectroscopically determined [Fe/H]. Stromgren photometry is also better at differentiating between dwarf and giant stars. We con- 
clude that additional investigations of the differences between metallicities derived from ugriz photometry and intermediate-band 
photometry, such as Stromgren photometry, are required. 

Key words. Stars: abundances, Stars: fundamental parameters (classification, colours, luminosities, metallicities), Stars: late-type 
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O 1. Introduction llbata et alJ (I2001I) and iFerguson et alJ (I2005I) . who studied the 
■ stellar structures in the Andromeda galaxy. Arguably the most 
, The photometric system introduced by Bengt Stromgren i mpor tant large study of t his kind is the Sloan Digital Sky Survey 
> ; d Stromgren|1963l | 1964|) provides a means of reliably estimating (SDSS) j Y ork et alJ l2000). which provides deep photometry of 
stellar parameters for stars with a wide range of spectral classes. stars f or r0U gijly half the sky 
For instance, metallicities can be determined for many types of 
£3 \ stars. In particular, the system can accurately ident ify stars at However, in contrast, the usage of narrow and medium band 
differ ent evolutionary stages (see discussion in, e.g., Stromgren photometry for Galactic studies was for a much longer time 
Il963l) . This makes it possible to determine the distances of stars severely hampered by the relative inefficiency of the CCDs, 
with no parallax measurements. If reddening is not known, the which required too long exposure times to make these tech- 
system must, however, be complemented with H{3 photometry. niques competitive. This combined with relatively small fields 
The advent of CCD photometry has meant that larger and of view (mainly due to small filters on the cameras equipped 
deeper areas of sky can be scanned to determine the properties with suitable filters) meant that only very small portions of the 
of stars in the field and from them infer the properties of the sky could be usefully studied. Additionally, the size of telescopes 
stellar populations in the Milky Way. For broad -band photome- that have cameras with Stromgren filters and relatively low ef- 
try, th is approach has been very successful, e.g., Gilm ore & Reidl ficie ncy in the blue als o hampered observations in the u filter 
dl983l) . who inferred the existence of the thick disk and, e.g., (e.g.. lvon Hippe]|[T992l) . All of this meant that systems, such as 

that designed by Stromgren, were mainly applied to the study of 

* Appendices A and B are only available in electronic form at the globular and open clusters (two fairly recent examp les are pro- 

http : //www . aanda . org The table in Appendix B will be available vided by iGrundahl et aU l2002t i Twarog et al]|2003l) or to indi- 
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through CDS. vidual stars (e.g.. lQlsenlll994blll995l:ISchuster & Nisserf 1989a: 



1 



A. S. Arnadottir et al.: Metallicities and stellar classification from Stromgren photometry 



ISchuster et al.l [20041 120061) . Recent attempts to use Stromgren 
photometry to study the properties of the Milky Way stellar 
disks away fr om the solar neighbourhood ar e fe w. Interesting ex- 
ample s being Ivon Hippel & Bothunl d 19931) and lj0nch-S0rensenl 
(fl99l . 

Advancements in technology have meant that we now also 
have access to larger CCD areas on telescopes equipped with 
large wvfoy-filters, enabling an efficient study of stellar properties 
across larger areas of the sky. 

We have published two studies based on Stromgren photom- 
etry of the red giant branches of dwarf spheroidal galaxies in the 
Local Group using the Wide Fiel d Camera ( WFC) on the Isaac 
Newto n Telescope on La Palma ( Faria et al] l2007t lAden et all 
2009a). This camera is equipped with large filters that allow 
an, almost, unvignetted field of view of half by half a degree. 
However, far more can be achieved with this dataset. It pro- 
vides the largest database of Stromgren photometry for Milky 
Way disk stars without any kinematic or colour biases. The stars 
are situated at distances between 0.5 and 4kpc away from the 
Sun and in the directions of the four dwarf spheroidal galaxies 
Draco, Sextans, Hercules, and Ursa Major II. We intend to apply 
this unique dataset to explore the properties of the Milky Way 
disk(s) in some detail. 

As part of a series of papers on the properties of the Milky 
Way disks using Stromgren photometry, we have undertaken a 
critical evaluation of the available calibrations for metallicity 
and \ogg determinations for dwarf and sub-giant stars. We have 
also d etermined new standard sequences (compare, e.g., lOlsenl 
1 19841) to improve the identification of dwarf and giant stars in 
the distant disk and halo. We also provide a basic comparison of 
metallicities derived using Stromgren photometry and metallici- 
ties derived for dwarf and g iant stars from SPS S ugriz photom- 
etry using the calibration in llvezic et al.l d2008l) . 

The paper is organised as follows. Section|2]provides a short 
introduction to the Stromgren photometric system and back- 
ground to the work presented here, Sect.[3]details the catalogues 
we compile to test the metallicity calibrations available for dwarf 
stars, which is described in Sect. [4] where we also compare the 
Strom gren metallicities with those derived by the SDSS project 
(DR7 lAbazaiian et al.l 120 09). Section|5] considers the system's 
ability to distinguish between giant and dwarf stars of similar 
colour. We also provide new, metallicity-dependent stellar se- 
quences for dwarf stars in this section. These new sequences 
are compared to model predictions (e.g., isochrones) in Sect.[6] 
Section|7] summarises our findings and provides a few sugges- 
tions for future work. 

2. A short introduction to the Stromgren 
photometric system 

The Stromgren system consists of the four medium-width filters 
m, v, b, and y (hereafter collectively denoted as uvby), where the 
y magnitude is calibra ted to be the same as the V magnit ude in 
the U BV system (e.g. JJohnson & Morgan 1953L see also lOlsenl 
d!984l) and Fig.[TJ. The filters are centred on 350, 410, 470, and 
550 nm an d their half-w idths are 38, 20, 10, and 20 nm, respec- 
tively (e.g.. lGolavll974 page 180). In addition, the system relies 
on the three colour indices (diffe rences) that are c onstructed in 
the following way (compare, e.g., Stromgren ! 19631) 

(b-y) 
mi = (v - b) — (b — y) 
a = {u — v) - (v - b). 




Fig. 1. Filter throughput curves for broad-band and Stromgren 
filters. Filter curves are from the database of filters used with the 
wide-field camera on the Isaac Newton Telescope. The database 
is available at http://catserver.ing.iac.es/filter/ a) 
Harris B, V, and, R filters, and b) Stromgren u, v, b, and y filters. 



These indices are designed to measure important properties 
of the stars and were first i ntroduced by Ben gt Stromg ren in 
a series of papers, including Stromgren (1963) and Stromgren 
(11964 . Work on the system continued by est ablishing stan- 
dard stars (e . gJCrawford & BarneJl97OUGr0nbech et alJll976t 
lOlsenl Il983t iPerrv et alj Il987t lOlsenl 11993b . However, as dis- 
cussed in IClausen et al.l dl997l) . the establishment of standard 
fields akin to those available for UVBRI photometry (Landolt 
1 19921) have only very recently been attempted. An additional 
problem is that the primary standards are too bright for most 
available combinati ons of came r as wit h uvby filt e rs and tele- 
scopes. Although Iclausen et all d!997l) . ICousinsI d!987l) . and 
ISchuster & Nissenl d 19881) provide secondary fainter standards, 
the situation for both standard fields and secondary standards 
that can be used with large telescopes remains unsatisfactory. 

There are two main sets o f established standa r d star s for the 
uvby system, those of Bond] d!980l) and lOlsenl d!993l) . There 
are some no n-negligible differences between the two sets and 
lOlsenl d 19951) provides a detailed discussion of this subject. He 
concludes that the main difference concerns the c\ index and is 
caused mainly by the M-filter. Hence, if we wish to compare re- 
sults based on the two sets of st andards we need to apply correc- 
tions (compare, e.g., Fig. 15 in lFaria et al.ll2007l) . We adopt ob - 
servations calibrated to the system established bv lOlsenl dl993l) . 

The system was originally design ed to study earlier types 
of stars (A2 to G2, IStromgrenl [1963). Later work has, how- 
ever, shown that the system and its properties can be ex- 
tended to later types of stars. Particularly important exten- 
sions ofjhe application of the system have been presented by 
Bond d 19701) (for metal -poor giants), Gustafsson & Ardeberg 
d!978l) (for red horiz ontal branch stars) , lOlsenl d 19841) (for 
G and K dw arf stars'). ISchuster & Nissenl dl989bl) (for metal- 
poor stars), Anthonv-Twarog & Twarod d 19941) (for giants), 
and [Twarog e t alj d2007l) (for G and K dwarf stars). The 
theo retical foundations of the se e xtension can be found in , 
e.g., iBell & Gustafsson[ d 19781) and iGustafsson & Belli dl979t> . 
and more recently IQnehag et al.l d2009l) . Applications to 
yellow super-giants have also b een successful (see, e.g., 
Arell ano Ferro & Mend oza Vj[l993h . 



The colour-index (b-y) is relatively unaffected by blanketing 
effects and can thus be used to measure the stellar temperature (if 
the reddening is known). Recent examples of colour-temperatur e 
calibrations are given for dwarf stars by lAlonso et al.l (fl996>. 
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Metal poor 
regions: 

1. SL-BHB 

2. BHB 

3. HB 

4. RHB-AGB 

5. BS 

6. BS-TO 

7. Turn-off 
Main sequen 

9. Sub-giants 

10. Red giants 

11. SL 



stars are strong enough to depend mainly on microturbulence 
and less on metallicity. It was later shown that is not a 
free parameter and hence the dependenc e still prevails (see, e.g., 
discussion in iGustaf sson & Nissenlll972h . Because of the prop- 
erties of the mi index it can be used to derive metallicities for 
a variety of late-type stars (e.g., F to K and V to III). Rece nt 



Metal poor 
~GB stars in 
:o dSph 



Fig. 2. Illustration of the uvby system's ability to identify stars 
at different evolutio nary stages. The classification scheme by 
ISchuster"e t al. (2004) is indicated by dotted lines. Evolutionary 
stages are identified in panel a. as: 1. SL-BHB: sub-luminous 
- blue horizontal branch transition, 2. BHB: blue horizontal 
branch, 3. HB: horizontal branch, 4. RHB-AGB: red horizon- 
tal branch - asymptotic giant branch transition, 5. BS: blue- 
straggler stars, 6. BS-TO: blue-straggler - turn-off transition, 
7. Turn-off: turn-off stars, 8. main sequence, 9. sub-giants, 10. 
red giants, and, 1 1 . SL: sub-luminous stars. Two isochrones by 
VandenBe rg et all 12 006) using the temperature-colour transfor- 
mation by Clem et alJ d2004l) are shown as full lines (age = lGyr 
and lOGyrs). The metallicities of the isochrones are indicated in 
the panels. The region occupie d by metal-poor r ed giants in the 
Draco dwarf spheroidal galaxy dFaria et alJ2007l) is indicated by 
a hashed area in panel b. 



and fo r giant stars bv lAlonso et al.ldl999h . lRamfrez & Melendezl 
(2005b) provide calibrations for both giant and dwarf stars. 

In contrast, the m\ index is designed specifically to mea- 
sure the a mount of blanketing in a region around 410 nm (e .g., 
ICrawfordl[l97l or as originally stated by Str6mgren| d 19631) is 
"a colour difference that is a measure of the total intensity of 
the metal lines in the v-band". It is thus sensitive to the total 
amount of metals present in the stellar atmosphere. However, it 
was soon recognised that these metallicity lines in population I 



examp les o f metallicity ca librations include for giants Hilker 
(2000) and ICal amida et al. (2007), and for dwarf stars [Olsen 
( 1984), Schuster_&Nissen| (Q*989b), and lHolmberg et all (120071) 
(see Sect.|4]for a more complete list). The calibrations for giant 
stars include only linear terms in the different indices and none 
include c\. For dwarf stars, the relations are more complex and 
less straightforward, including dependencies also, e.g., on the c\ 
index and quadratic terms. The reliability of the metallicity cali- 
brations for dwarf stars is one of the main topics of this paper. 

Finally, the c\ index is d esigned to measure the Balmer dis- 
continuity (Stromg renll 19631) . For early-type stars, B and A, the 
c\ index is a measure of the temperature but for later type stars (F 
and G stars) it provides a measure of the surface gravity. Hence, 
for stars with spectral class later than roughly A, already by de- 
sign this system is able to identify different types of stars in a 
reliable way. This was, in fact, the main advantage of the system 
as it was used in early applications. Note that the identification 
works equally well if the reddening is known or if all stars can 
be assumed to suffer from the same amount of reddening. For 
stars with spectral type later than A, it was possible, by mea- 
suring (b - y) and c\ and comparing to standard sequences, to 
determine an a bsolute magnitude for the star once it had been 
classified (e.g., IStromgre nTl 19631). It thus became important to 
develop standard sequences in the c\ vs. (b - y) diagram so that 
stars could be reliably classified according to spectral class and 
evolutionary stage. We return to the issue of standard sequences 
for late-type dwarf stars later in this paper. 

The ability to classify stars at different evolutionary stages 
using the uvby system has b een elaborated upon. For metal-poor 
stars. ISchuster et al] (120041) developed a finely tuned classifica- 
tion scheme to identify main sequence, turn-off, blue stragglers, 
red gia nt, horizont a l branc h and asymptotic branch stars (see 
Fig.l2l. lAden e t al. (2009a) used this classification scheme to 
successfully trace the faint (V ~ 21.1) horizontal branch of the 
Hercules dwarf spheroidal g alaxy. 

The scheme developed in lSchuster et alJ d2004l) extends only 
to about (b - y)cQ of 0.4 for dwarf stars and about 0.6 for gi- 
ants. However, the ability of the uvby system to distinguish dif- 
ferent evolutionary stages (for all metallicities) improves as we 
move to redder colours. A simple illustration of this is given 
in Fig. [2] In this fi gure, w e reproduce the classification scheme 
of ISchuster et alJ d2004l) an d overlay two sets of isochrones 
by IVandenBerg et akl d2006|). which use the te mperature-colour 
transformation bv lciem et alJ d2004l) (but see iFariaet al.| [2007, 
for a critical discussion of the reliability of the intermediate 
metallicity isochrones based on this temperature-colour trans- 
formation). 

Finally, uvby photometry is often complemented with obser- 
vations in additional filters. In particular, many studies have been 



1 The subscript indicates that the photometry has been dereddened. 
In the following, we explicitly indicate which photometry has been 
dereddened and which has not. All metallicity and other calibrations 
are based on the star's "true" colours, i.e., the dereddened photometry. 
However, the separation of dwarf and giant stars with the help of the C\ 
index (see, e.g., Fig.[2j is effective using photometry that has not been 
dereddened as long as both types of stars are represented and all stars 
are affected by the same amount of reddening. This is, for example, the 
case for the dwarf spheroidal galaxies. 
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performed using the B index (e.g. JSchuster et alT l996). For late- 
type stars, this index provides a temperature estimate that is es- 
sentially independent of reddening. However, the two filters in- 
cluded in this index are both narrow or very narrow, hence for 
large-scale studies of fainter stars observing times become pro- 
hibitively long. Here we are therefore not concerned with the B 
index. 

Other studies have also developed systems that use addi- 
tionally information, e.g., Call H and K photometry (see, e.g., 
lAnfhonv-Twarog & Twarojll998l) . For the same reasons given 
for the B index, we do not address these systems but rather con- 
sider only uvby, where, in terms of observing time, u is by far 
the most expensive filter. 

3. Two catalogues 

Before testing available metallicity and \ogg calibrations and 
deriving new standard relations we will first detail how we se- 
lected the stars used to perform these tasks. Below we describe 
the construction of two catalogues for dwarf stars, one with uvby 
photometry only and one with both uvby photometry and iron 
abundances determined from high-resolution spectroscopy. 



3.1. Reddening 

For both catalogues we need to decide whether the photometry 
for the stars should be dereddened or not and which reddening 
map to use. We only consider stars that have parallaxes in the 
Hipparcos catalogue (Perrv man et al JfT997t Ivan Leeuw en 2007) 
and use the same method to deredden the photometry in the two 
catalogues. In brief, we assume that the dust in the Galactic disk 
can be modelled as a th in exponential disk with a scale-height o f 
125 pc (following, e.g., Bonif acio et alJl2000l : lBeers et al.l l2002). 
Since most of the stars are nearby, they are inside this dust disk. 
We reduce the extinction accordingly using 



E(B - V) star = [1 - exp(-\d sin b\/h)] ■ E(B - V) L0S , 



(1) 



where E(B - V)los is the full colour-e xcess along the line o f 
sight (LOS) taken from the dust maps by Schle gel etaD dl998l) . 
d is the distance (here we use the p arallaxes from the n ew reduc- 
tion of the Hipparcos catalogue of Ivan Leeuwenll2~007l) . b is the 
galactic latitude, and h is the scale-height of the thin dust disk 
(taken to be 125 pc, see above). 

Following, for instance, Nords trHm et al.l d2004l) we assume 
that stars with E(B - V) below 0.02 are un-reddened and do not 
apply any dereddening to the photometry for these stars. We dis- 
cuss the implications of this in Sect. 14.11 

Several s tu dies have noted that the dust maps of 
ISchlegel et all d 19981) overpredict E(B - V) when E(B - 
V) > 0.15 (se e, e^. jArce & Goodmanlll999HBeers e"tai1l2002t 
lYasuda et al.l 120071) . Our catalogues are dominated by nearby 
stars with low E(B - V). For the spectroscopic catalogue dis- 
cussed in Sect. l3.3l and used to test the metallicity calibration in 
Sect. 14.11 only two stars have E(B - V) > 0.15. In the photomet- 
ric catalogue used to trace dwarf-star sequences in Sect.|5j there 
are 38 of 3645 stars that have E{B - V) > 0.15. Since so few 
stars are affected by a possible overprediction of the reddening 
we chose not to apply any corrections to th e reddening values 
found from the map bvSchlege i1it1d"1(ll998h . 

To deredden the uvby photometry we use the relation 
for A A /E(B - V) fro m Table 6 (Col. 8) in Appendix B of 
ISchlegel et al.l (Il998l) . For individual magnitudes, this amount 




0.1 0.2 0.3 0.4 

E(B-V) 

Fig. 3. Distribution of E(B - V) for our photometric catalogue 
(see Sect.E3- There are 2502 stars with E(B - V) < 0.02, which 
are not shown. 



to xq = x— E(B - V) ■ k x , where x is any of uvby and k x - 5.231, 
4.552, 4.049, and 3.277 for uvby, respectively, and the subscript 
corresponds to the dereddened photometry. 



3.2. The photometric catalogue 



The thr ee studies by lOlsenl (1 19931) . lOlsenl (Il994al) . and lOlsenl 
( 1994b) represent one of the largest homogeneous catalogues of 
high quality uvby photometry for nearby dwarf stars that also in- 
cludes spectral classification of the stars. The stars were classi- 
fied into three main groups: sub-giant stars (or the BAF group), 
giant stars (or the GKIII group), and dwarf stars (or the GKV 
group). For our final catalogue, we only include stars classified 
as dwarf stars by Olsen (the GKV group). Whenever a star has 
an entry in more than one of the three studies we adopt the most 
recent set of measurements. 

Dereddening was perf ormed a s desc r ibed in Sect l3.ll The 
majori t y of th e stars in lOlsenl d 1993b . lOlsenl d|994al), and 
Olsen ( 1994b) have parallaxes from Hip parcos dESAl 1 19971 
Perrvman et al] [l997l Ivan Leeuwenl 12007). Stars that have no 
parallax from Hipparcos were simply discarded from the pho- 
tometric catalogue. Known binary stars were excluded using 
the SIMBAD database. The resulting catalogue consists of 3645 
dwarf stars. Figure|4]a shows the distribution of the stars in the 
HR-diagram. 

3.3. The spectroscopic catalogue 

To test the available metallicity and log g calibrations for dwarf 
stars, we need a homogeneous catalogue of stars, which have 
both uvby photometry and spectroscopically determined [Fe/H0 
and log g. The [Fe/H] should preferably have been derived using 
parallaxes, but ionisatio n equilibrium mig ht also be acceptable 
(compare discussion in lBensbv et al.ll2005l) . 

Because we place special emphasis on the redder dwarf stars, 
we started our sea rch by looking in the G eneral Catalogue of 
Photometric Data ( Mermilli od et alj[l997l) for stars with (b - 



2 We adopt the usual notation where [Fe/H] = log(A , F e /A?H)* - 
log(A'p c /A f H )o and use [Fe/H] exclusively for iron abundances de- 
termined from high-resolution spectroscopy. Metallicities determined 
from photometric calibrations will be either called just that or denoted 

mm- 
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Fig. 4. a) HR diagram for the photometric catalogue of dwarf stars (see Sect. l3.21 >. b) HR-diagram for the dwarf stars in the spectro- 
scopic catalogue (see Sect. 13. 31 ). 

Table 1. Coefficients for Eq. ©. 



Study 


Ref. 


# of stars # of stars with a 
(b - y) > 0.6 


b 


c 


d 




Favata et al. (1997) 


2 


46 


1 


1.0608 


-0.9662 


-0.7918 


7.1781 


0.07 


Feltzing & Gustafsson (1998) 


3 


23 


2 


0.7903 


-0.8958 


-0.1252 


3.9841 


0.05 


Chen et al. (2000) 


4 


28 


1 


1.1759 


-2.0582 


-0.0767 


8.2072 


0.06 


Thoren & Feltzing (2000) 


5 


12 


4 


0.9918 


0.0163 


-0.2020 


0.8187 


0.08 


Santos et al. (2001) 


6 


61 


1 


1.0405 


-0.9088 


-0.0586 


3.6431 


0.04 


Heiter & Luck (2003) 


7 


75 





0.8985 


0.7027 


-0.1373 


-2.0303 


0.05 


Yong & Lambert (2003) 


8 


6 


2 


1.1258 


2.0980 


-0.2534 


-6.3255 


0.05 


Mishenina et al. (2004) 


9 


93 


1 


1.1434 


-1.8958 


-0.0888 


7.5583 


0.06 


Santos et al. (2004) 


10 


141 


1 


1.0098 


-1.2361 


-0.0838 


5.0008 


0.04 


Bonfils et al. (2005) 


11 


19 





0.8761 


-0.5454 


-0.0422 


2.2801 


0.07 


Luck & Heiter (2005) 


12 


65 


6 


0.9736 


0.7346 


-0.0249 


-2.6251 


0.06 


Santos et al. (2005) 


13 


64 


7 


1.0495 


-1.1400 


-0.0204 


4.3450 


0.04 


Woolf & Wallerstein (2005) 


14 


8 


6 


1.0192 


0.0846 


-0.4226 


1.5298 


0.04 


Sousa et al. (2006) 


15 


57 


1 


0.9360 


-0.9590 


-0.0805 


3.9268 


0.02 



Column 1 lists the study that is being moved onto the Valenti & Fischer (2005) system and Col. 2 the reference number used in Table B[T] 
Column 3 lists the number of stars in common with Valenti & Fischer (2005). These are used to obtain the coefficients. Column 4 lists the 
number of stars redder than (b - y) = 0.6. Columns 5 to 8 list the coefficients used in Eq. l[2), and Col. 9 lists the <x for the difference between 
[Fe/H] in the study listed in Col. 1 and the [Fe/H] derived once the data have been put on to the Valenti & Fischer ( 2005) system. The difference 
is calculated in the sense [Fe/H] oli „ in!ll minus [Fe/H] colrected . 



y) > O.6., and found such stars in fou r stu dies: l Olsenl jl984h . 
ISchuster & Nissenl d!988l) . lOlsenl d 1 9931) . and l01senldl994al) . 

As discussed above, in both lOlsenl (1 19931) and lOlsenl (Il994al) 
the stars were classified according to their evolutionary stages. 
In these two papers, we found 97 and 29 d warfs stars, re spec- 
tively, that are redder th an (b - y) = 0.6. lOlsenl dl984l) and 
Schu ster & Nissenl d 19881) do not provide stellar classifications, 
we therefore used the c\ vs. (b - y) diagram, compare Fig.|2l to 
exclude any obvious giant or early type stars. We found 37 and 
27 stars, respectively, in these two papers which are likely dwarf 
stars with (b - y) > 0.6. 



In total, we found 190 probable dwarf stars with (b-y) > 0.6. 
Upon further inspection, it was found that 44 entries in this list 
were duplications. We decided to keep the most recent photo- 
metric measurements when more than one set of measurements 
were available for a given star. 

Eleven additional stars were excluded (5 stars were marked 
as binaries in one of the four papers and 6 stars had been 
observed to be variables during those observing campaigns). 
Finally, we used the SIMBAD database to identify any additional 
binaries, variables, or unclassified stars. In total, 37 additional 
stars were excluded by this check: 5 because they had no iden- 
tification at all in SIMBAD, being possible miss-identifications, 
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-1 -0.5 
[Fe/H], p . 

Fig. 5. Histograms showing the distribution of the photometric 
indices and [Fe/H] for the spectroscopic catalogue (Table BQ] 
and Sect. 13. 31 ). a) The number of stars as a function of (b -y)o, b) 
the number of stars as a function of m\$, c) the number of stars 
as a function of c\ o, and d) the number of stars as a function of 
[Fe/H]. 



28 stars because they were identified as variable, spectroscopic 
binaries, carbon stars, T Tauri stars or peculiar; and 4 stars were 
giants. 

For the remaining 98 dwarf stars with (b — y) > 0.6, we 
searched the literature for metall icity determinations us ing the 
SIMBAD and VizeR databases dOchsenbein et al.ll2000h . Fifty- 
seven of the stars had no previous metallicity determinations at 
all. Thirteen stars had only metallicities derived from photome- 
try. We were thus left with 28 stars with (b -y) > 0.6 and [Fe/H] 
derived from high-resolution spectroscopy. 

The 28 red dwarf stars were found in 15 s tudies using high- 
resolu tion s pectroscopy to de termin e fF e/H] : | Valenti & Fischer 



iFavata et all (1 19971) 



Feltzing & Gustafsson 
Thor en & Feltzind d'OQO) 



d2000ir IThoren & Feltzind (1 2000), 
Heiter & Lucid d2003l). lYong & La mbert 
d2004. iMishenina et alJ d2004lh 



(2005), 

(09981 IChen et al. 
ISantos et alj d2001l). 

d2003l). ISantos et al. _ . _ 

IWoolf & Wallerstein[d2005y Santos et all d20q5l).lLuck & Heiterl 
( 20051). iBonfils et all i2QQ3ti , and lSousa et alj d2006l) . 

Several of these 15 studies also include large numbers of 
dwarf stars bluer t han (b - y) = 0.6. This is especially true for 
IValenti & Fischer! d2005l) . which includes [Fe/H] for 1040 stars. 
Our aim is to use this compilation to the test available calibra- 
tions for, mainly, F- and G-type d warf stars. We therefore de- 
cided that IValenti & Fischerl d2005l) should be the baseline for 
our compilation. 

Following Twa rog et al.1 d2007l) . the [Fe/H] determined in the 
15 spectroscopic studies (referred to a s the 'original stud i es' be- 
low) were moved onto the system of IValenti & Fischerl d2005l) 
in the following way. For each study, we took all stars (i.e., in- 



cludi ng stars with (b — y) < 0.6) in common between the study 
and lValenti & Fischerl d2005l) and performed a least squares fit to 
determine the coefficients of t he equation that t r ansfor ms [Fe/H] 
onto the metallicity-scale bv IValenti & Fischerl ([2005) given by 



[Fe/H] V F05 = a[Fe/H] + b log T eS + c\ogg + d, 



(2) 



where [Fe/H] is the iron abundance, T e g is the effective tem- 
perature, and \ogg is the surface gravity derived in the orig- 
inal study, that is being moved onto the metallicity-scale by 
IValenti & Fisciiel (120051). r Fe/Hlvcns is the [Fe/H] derived 
in IValenti & Fischerl d2005l) . The coefficients, a, b, c, and 
d, together with the nu mber of stars in common between 
Valenti & Fischer (2005) and the original study are listed in 
Tabled 

These transformations were then used to move all entries in 
the 15 studies onto the common metallicity sc ale. We then used 
the G eneral Catalogue of Photometric Data dMermilliod et alJ 
1 19971) to find uvby photometry for these stars from the catalogues 
by Olsen and Schuster and collaborators. In total, 451 stars had 
[Fe/H] derived from high-resolution spectroscopy and uvby pho- 
tometry. As before, if a star had more than one set of uvby mea- 
surements the most recent was kept. The spectroscopic catalogue 
can be found in Table B[T] 

Also for this catalogue we dereddened the photometry as 
described in Sect. 13.11 We recall that, the photometry for stars 
with E(B - V) < 0.02 were not corrected. The implications of 
this are discussed in Sect. 14.11 Fifty stars in the catalogue have 
E(B - V) > 0.02. The stellar distances are based on the re- 
analysed Hipparcos parallaxes dvan Leeuwenll200"7l) . Five stars 
HD 23261, HD 69582, HD 180890, HD 192020, and PLX 1219 
do not have Hipparcos para llaxes. Their extinction was esti- 
mated using the method of ICarnevI d 19831) which is based on 
VJK photometry. These five stars do not have a Hipparcos num- 
ber in Table B[T] 

For two of the 15 studies, we note that no star redder than (b- 
y)o > 0.6 remained after the dereddening (see TableQ]). These 
studies were nevertheless kept in the compilation as they provide 
valuable additional stars close to this border. Figure[4]b. shows 
the distribution of the stars in the HR-diagram and Fig. [5] shows 
the distributions of both the Stromgren indices and [Fe/H] for 
the spectroscopic catalogue. 



4. Metallicities from uvby photometry - a critical 
evaluation 

The literature contains many calibrations that make it possible to 
derive metallicities from Stromgren photometry. Most of them 
are empirical but th eoretical investigations also exist (see, e.g., 
Onehag et al. 2009, for a recent example). The early meta llicity 
calibrations dStromgrenll964trCrawfordll975H01senll 984) were 
mostly based on how much the colour indices mi and c\ differed 
from a given standard relation, 6nt\ = mi jSt d - mi obs and dci = 
c\,ob s - ci, std . The m h0 - (b - y)o and c u) - (b - y) relations 
used in these calibrations are usually derived from observations 
of stars belonging to the Hyades stellar cluster (formio-^-^o) 
and from field s tars that are believed to be on the ZAMS (for 
ci,o - (b - y)o). lOlsenl (Q984) provides an example of how the 
preliminary standard sequences were derived. 

More recent calibrations for dwarf stars have abandoned 
the u se of standard relations (with the exception of iHavwoodl 
2002) and derive [ Fe/H] directly from the colour indices (b - 
y) , mi,o, and ci, dSchuster & kissed [198 9b: Mal vutol [1991: 
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Table 2. Metallicity calibrations evaluated in Sect[4] 



Reference 


(b - 




[Fe/H] 


<[Fe/H]-[M/H]> 


± cr 


Comment 




min 


max 


m l n 


1 1 U 1 \ 






Olsen (1984) 


0.29 


1.00 


-2.60 


0.39 


0.11 


± 0.34 


Their Eq.(15) 




0.514 


1.000 


-2.60 


0.39 


0.04 


± 0.39 


Their Eq. (15) 




0.514 


1.000 


-0.25 


0.60 


0.02 


± 0.17 


Their Eq.(16) 


Schuster & Nissen (1989b) 


0.22 


0.38 


-3.5 


0.2 


0.06 


+ 0.16 


F-type dwarfs 




0.37 


0.59 


-2.6 


0.4 






G-type dwarfs 


Haywood (2002) 


0.22 


0.59 


-2.0 


0.5 


0.00 


± 0.18 




Martell & Laughlin (2002) 


0.288 


0.591 


-2.0 


0.5 


0.05 


± 0.13 




Martell & Smith (2004) 


0.288 


0.591 


-2.0 


0.5 


0.06 


± 0.21 




Nordstrom et al. (2004) 


0.18 


0.38 


-2.0 


0.8 


-0.17 


+ 0.52 






0.44 


0.59 


-2.0 


0.8 


0.13 


+ 0.08 




Ramirez & Melendez (2005a) 


0.19 


0.35 


-3.5 


0.4 


0.04 


+ 0.14 


F-type dwarfs 




0.35 


0.80 


-2.5 


0.4 






G-type dwarfs 


Holmberg et al. (2007) 


0.24 


0.63 


-1.00 


0.37 


0.08 


+ 0.16 




Onehag et al. (2008) 


0.22 


0.59 


-3.5 


0.4 


0.33 


± 0.30 





Column 1 lists the reference for the calibration. In Cols. 2 to 5 we quote the ranges, for for (b - v)o and [Fe/H], within which the calibrations 
is valid. Column 6 gives the mean difference between [Fe/H] and [M/H] and the associated a. Column 7 provides additional comments. 



0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 



SN89 



l l I l l l l I l l l l I l l l l I l l l l 



b) 




H02 



I I I I I I I I I I I I I I I I I I I 



o) 



+ +% 




H07 



0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 



I + I 



SN89 



I I I I I I I I I I I I I I I I I I I I I I 



b) 



+ t 



H02 




RM05 i 

I I I I I I I I I I I I I I I k I I I I I I I I 



-1.5 



-0.5 



0.5 




[Fe/H] 



(b-y) c 



Fig. 6. The difference between [Fe/H] and [M/H], derived from the calibrations listed in Table[2l as a function of [Fe/H] 
(left hand panels) and (b - y)o (rig ht hand panels). The metallicity calibrations us e d are labelled as follows : SN8 9 for 
ISchuster & Nissenl (Il989bl). MS04 for [Martell & Srnithi (12004 . H07 for lHolmberg etalJ (120071) . H02 for lHavwoodl (|2002), and 
RM05 for Ramirez & Melendez (2005a). The mean differences (dashed lines) and the cr (dotted lines) are listed in Table[2] 
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0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 



La) ++ J 

: J ^^l * ^.JSjrfJ + tV . .4- 

l _ ^^ ^^ pj^^,la j^. t j 

+ SN89 
-\ 1 1 1 1 1 1 1 1 1 1 1 1 1 h- 



b) 



+ j. + 



H02 




MS04 



H 1 1 1 1 1— 



d) 



RM05 




H07 



\ 
5^ 



CD 



0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 

0.5 


-0.5 




+ MS04 

H — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — h 



d) 



. + + + _|+ + 4- + . 




H07 



0.2 



0.4 



0.6 



0.8 



0.1 



0.2 



0.3 



0.4 



0.5 



m 



1.0 



Fig. 7. The difference between [Fe/H] and [M/H], derived from the calibrations listed in Table|2] as a function of mi p ( l eft-han d 
panels) a nd ci.p (right-hand panel s). The m etallicity calibrat i ons us ed are lab elled as follows: SN89 for lSchuster & Nisseii (1989b), 
MS04 for Martell & Smith! (|2004 . H07 for lHolmberg et al l (120071) . H02 for lHavw ood (2002), and RM05 for Ramirez & Mel endezl 
(2005a). The mean differences (dashed lines) and the cr (dotted lines) are listed in Table[2] 



•X 

\ 

I 

X 

\ 

CD 



I 1 1 1 1 I 1 1 1 1 I 1 1 1 '4 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 







0.5 0.55 0.6 0.65 



0.7 0.75 0.8 

(b-y)o 



0.85 0.9 0.95 1 



Fig. 8. The differenc e between [Fe /H] and [M/H] calculated us- 
ing the calibration bv lOlsenl dl984 ([M/H] 84)- The comparison 
is made in the colour interval 0.514 < (b - y)o < 1.000. The 
mean difference is 0.03 dex (dashed line) with a cr of 0.39 dex 
(dotted lines). 



Havwoodl l2002t iMartel & Laughlinl 12001 iMartell & S mith 
2004 iNordstrom et all l2004t iRamfrez & Melendezl 12005 a ; 




\ 

CD 
O 

X 

s 



Fig. 9. A c omparison of the [M/H] calculated using the cal- 
ibration bv lOlsenl dl984 (r M/Hlng^ and the calibration by 
IRamfrez & Melendezl (|2005a) ([M/H]rmo5)- The comparison is 
made in the colour interval 0.514 < (b - y)o < 0.800. The mean 
difference is -0.02 dex (dashed line) with a cr of 0.39 dex (dotted 
lines). 



Holmberg et al.1 l2007hT The metallicity calibration by Olsenl dl984 is the only calibration that extends all the way to (b-y)o = 
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1 .0. No calibration exists for dwarf stars redder than (b - y)o = 
1.0. 

In addition, some metallicity calib rations for dwarf stars re 
quire the use of the ft index (e.g., lNissen|[l981 : Twarog et al 
2007) or additional broadband photometry dKotoneva et al 



2002; lBonfilsetafll2003 iFlvnn & Morelllll997l) . These will be 



not be investigated here. 

Already Bond (1980) found tentative evidence of a metal- 
licity dependence in the Stromgren indices for red gi- 
ant stars in the field, which w as further investigated by 
lAnthonv-Twarog & Twaroj (1 19941) . who also derived metallic- 
ity dependent standard sequences of red giants in the ci,o vs. 
(b - y)o diagram. Theoretical studies of the stellar colours of 
red giant stars found that the colours show clear dependen- 
cies on both metallicity and the amount of CNO in the atmo- 
spheres of the stars dGustafsson & Belli Il979h . iHilkeri d2000t) 
provided an updated calibration based on both field stars and 
red giant branch stars in globular clusters. However, the num- 
ber of metallicity calibrations derive d direct l y for red giant stars 
is lim it ed. The list includes iBondl (1 19801) iGrebel & Richtlerl 
(119921). lAnthonv-Twarog & Twarogj dl998l) IHilkeri (l2000h . and 
CalamidaetaL|(12007j). 



4.1. A test of metallicity calibrations for dwarf stars 

We now use our compilation of dwarf stars in Table BQ] 
to evaluate how well various metallicity calibrations 
can repro d uce [ Fe /H] . We investig at e the c alibrations 
bv lOlsenl (Il984l). ISchuster & Nissenl (Il989bl). IHavwoodl 
(2002), Marte ll & Laughlinl (|2002|). iMartell & Smith! fcOOlh 
i Nordstrom et all d2004l) . IRamfrez & Melendezl d2005al) . and 
Holmber g et al.1 d2007h . The common aspect of these cali- 
brations is that they are relatively recent and/or have been 
influential. In Sect. 16. 21 we discuss the ability of model 
atmospheres to rep roduce the observed Stromgren indices 
dOnehag et alj|2009f) . 

We note that there are two metallicity calibrations in lOlsenl 
d 19841) . Both calibrations depend on Smu but while Eq. (16) in 
Olsey d 19841) is a linear equation in Sm\, Eq. (15) includes a 
quadratic term in 5m\ . We investigate both calibrations. 

Each calibration was applied only to stars with photomet- 
ric indices in the range where the calibration is valid (as indi- 
cated in the original study). In Table|2] we list the mean dif- 
ference between [Fe/H] and [M/H]. As can be seen, the mean 
offset is, in most of the cases, smaller than 0. 1 dex. Two calibra- 
tion s yield larger off s ets. lOlsenl (l984) (full range of Eq. (15)) 
and INordstrom et all (120041) . These calibrations also have some 
of the largest scatters (compare Tableland Figs.|6]and[7j. 

Figure|6]compares the differences between [Fe/H] and [M/H] 
as a function of [F e/H] . There is a tendency for some of the cal- 
ibrations (notably ISchuster & Nissenl Il989bt IMartell & S mith 
l2004t [Holmber get al.ll2007l) to show a declining trend towards 
lower [Fe/H]. The second and third of these calibrations also 
show obvious trends with (b - y)o when (b - y)o > 0.5. Hence, 
even if these calibrations formally extend all the way to about 
0.6, it is clear that there are shortcomings for the redder colours. 

A comparison of the difference as a function of mi p ( Fig.[7|i 
indicates that two of the calibrations (IMartell & Smith! [2004: 
iHolmberg et al.ll2~007l) fall short at the redder end of the distri- 
bution. Finally, studying the difference as function of c^o we 
note that Holmberg et al.l(l2007|) appears to s how s ome real trend 
for the lo wer c\ n and that IMartell & Smith! d2004l) . and possibly 
IHavwoodl ([2002). show an overall trend such that the metallicity 
is underestimated at low ci_o and overestimated at high c\ t Q. 



In summary, we find t hat bot h ISchuster & Nissenl {T989b) 
and IRamfrez & Melendezl (l2005al) perform very well in all four 
comparisons. However, as IRamfrez & Mel6n dez (2005a) covers 
a much larger par a meter s pace we would recommend it over 
ISchuster & Nissenl d!989bl) . but again recall that in the regions 
where the tw o calibrations overlap they per form equally well. 

However, Ramirez & Melendezl d2005al) extends only to (b - 
y)o = 0.8. W e therefore investigated the redder calibration of 
l5lsenl(fT984l) .InFig.l8l we compare the [Fe/H] with the resulting 
[M/H] from that calibration, finding good agreement. In Fig. [9] 
we compare the results from l Olsenl dl984l) with the results from 
Ramirez & Melendez (2005a) as a function of (b-y)o, and again 
find cl ose agreement. From these tests, w e conclude t hat Olsen 
[^provides an adequate extension of Rami rez & Mel endez 
i for stars redder than (b - y)o — 0.8. 
As discussed in Sect. 13.11 if the reddening towards a star 
is less than 0.02 we do not apply a reddening correction 
(Table B|T]>. The effect of this omission is small . For ex ample, 
if we use the calibration o fR amfrez & Melendezl d2005al) to cal- 
culate [M/H] and assume that stars with E(B - V) < 0.02, have 
an E(B - V) = 0.02 the mean difference between [Fe/H] and 
[M/H] changes from 0.041 ±0.140 to -0.003+0.148. The trends 
with [Fe/H] and the photometric indices change very little. To 
the eye, it appears that, e.g., for redder (b - y)o the scatter in- 
creases. Similar trends are seen for the other indices. 



4.2. Metallicity calibrations for red giant branch stars 



IFaria et al.l (120071) undertook a detailed investigation of th e cal- 
ibrations then available and found that the calibration of lHilkerl 
(2000) was by far the most successful when comparing with 
high-resolution spectroscopy. However, IFaria et ail (|2007) only 
gives a limited comparison of met al-poor, faint red giant s tars in 
the Draco dwarf spheroidal galaxv. lRamfrez & Melendezl (|2004) 
undertook a comparison with field giants in the Milky Way rang- 
ing from sola r all the way down to -2.5 dex. They found that the 
IHilkeri d2000l) calibration underestimated the intermediate metal- 
licities but overestimated the lowest metallicities when com- 
pared to the spectroscopically de rived iron abundances . Solar 
metallicities were well reproduced. Ramirez & Melendezl j2004) 
provid e a correction formula to place the calibr ations ofEilker 
(2000) onto the spectroscopic scale. Since then. ICalamida et aL 
d2007l) presented a new, and very comprehensive, study of metal- 
licities of red giant stars and their iron abundance. This study 
used gian t stars in globular clu sters as a reference for their cali- 
bration. Cala mida et alj d2007l) used the more m etallicity sensi - 
tive index (v - y)o, rath er than (b — y)p u sed in Hilker (2000). 
As discussed already bv IStromgrenl d 1 9631) . the position of the v 
filter provides a measure of the total decrement due to the pres- 
ence o f me tallicity lines. We refe r the reader to Calamida et al.l 
(120071) andlCalamida et alJ (|2009) (which provides an update to 
ICalamida et al.ll2007l) for an extended discussion of the deriva- 
tion of their metallicity calibration for red giant stars. 

Figure[10] compares the different calibrations applied to 
metal-poor red giant branch stars in three nearby dwarf 
spheroidal galaxies (Draco, Sextans, and Hercules) . For t his 
comparison, we use the calibration bv ICalamida et al.l d2007l) as 
reference. Data for Draco and Sextans are taken from Aden et al. 
(in prep.) and data for Hercules from Ade n et al. I d2009al). The 
data in Aden et al. (in prep.) will supersede those of Faria et all 
(120071) . 

Th e comp arison between ICalamida et alJ d2007l) and 
Hilker (2000 ) shows the same banana shape noted by 
Ramirez & Me lendezl (120041) . This is most prominently seen for 
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Fig. 10. A comparison of [M/H] deriv ed for giant stars using the four most recent metallicity calibrations for uvby photometry. We 
use the calibration of ICalamida et al.l d2007l) as the reference for all comparisons. Panels a, d, and g shows the data for stars in the 
Draco dwarf spheroidal galaxy, panels b, e, and h the data for stars in the Sextans dwarf spheroidal galaxy, and panels c, f, and i 
data for giant stars in the Hercules dwarf spheroidal galaxy. 



stars i n the Draco dw a rf sph eroid al galaxy. The differen ce be- 
tween ICalamida etail (120071) and ICalamida etail (120091) is, as 
expected, very small, the major difference being at the most 
metal- poor end. Com paring ICalamida et al. J 2007b 
rected lHilkerl (l2000) calibration by Rami rez & Melendezl (1 200 



and the cor- 



indicates that the calibration by iRamrrez & Mel endez ( 200 
would produce a more metal-poor as well as more concentrated 
metallicity distribution f unction for the three ga l axies than if we 
used the calibration by ICalamida et alj (120071) . [Calamid a et al.l 
(2009) use (v - y) and (« - v) for their calibrations; although 
these colours are more sensitive to metallicity than (b - y) they 



are also sensitive to CH and CN. It appears, however, from the 
comparison carried out here, that the choice of colours to use 
in the calibration might not be very sensitive to the presence of 
molecules (at least for the giant stars in the dwarf spheroidal 
galaxies). This should, however, be further studied. 

We note that all of these calibrations are poorly constrained 
at the metal-poor end and more calibration data are required to 
improve the calibrations. Many studies currently target stars in 
the metal-poor dwarf spheroidal galaxies and these data will thus 
become av ailable soon. We also note th at to date only the cali- 
bration by iRarmrez & Melendezl d2004l) extends to solar metal- 
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licity, which is an important property for investigations where 
more metal-rich stars can be expected. 

Calibrations of uvby photometry for red giant stars with 
metallicities below -2 dex have not been rigorously tested be- 
cause uvby photometry and iron abundances based on high- 
resolution spectroscopy for metal-poor field red giant have been 
largely unavailable. However, a first look at data for Hercules 
(Aden et al. submitted) indicates that [Fe/H] based on high res- 
olution spectroscopy for about ten red giant branch stars in- 
fers lower iron abundances than predicted from photometry us- 
ing any of the metallicity calibrations discu ssed here. In addi- 
tion, preliminary com parisons with data from Kirbv et al. (2008) 
find the same result dAden et ail l2009al and Aden et al., sub- 
mitted). This concl usion is supported by a comparison with the 
new Draco data bv lCohen & Huang! (12009). who obtained high- 
resolution spectroscopy of eight of the brighter red giants in the 
Draco dwarf spheroidal. We have Stromgren photometry for six 
of these st ars. A comparison with [M/H] derived using the cal- 
ibration of Calamid a et alj (|2009) gives a mean difference of - 
0.21 dex and a cr of 0. 19 dex. A similar com parison but using the 
calibration by Ram irez & Melendezl (120041) gives a mean differ- 
ence of -0.25 dex and a cr of 0.22 dex. lCohen&Huand d2009l) 
noted a similar difference when they compared their spectro- 
scopic [Fe/Hl with th ose metallicities derived using the calibra- 
tion of lHilkerl (2000). We note that the most metal-poor stars in 
the sample cause the largest deviations. Above about -2 dex, the 
comparison is very favourable. As part of our ongoing work on 
uvby photometry for red giant stars in dwarf spheroidal galaxies, 
we are evaluating the possibilities to extend current metallicity 
calibrations for uvby photometry to metallicities below -2 dex. 

We also compared the iron abundances of g iant stars in the 
Draco dwarf spheroidal galaxy determined in ICohen & H uang 
(2009) with metal licities derived fro m ugriz photometry using 
the calibration of llvezic et al.l (120081) . The scatter is very large 
and some of the metallicities are clearly incorrect. The differ- 
ences are such that even with a very large sample and consider- 
ing, e.g., only the mean metallicity of the sample the conclusions 
would be at best indicative (see also Sect. l4.3l below). 

4.3. A comparison with photometric metallicities from SDSS 
- both dwarf and giant stars 

The SDSS dYork et al.ll2000h is one of the most influential stud- 
ies covering a very large portion of the sky. The stellar part 
contains not only ugriz photometry but also spectra for a large 
fraction of the objects. Th is and additiona l spectroscopic cam- 
paigns provide [M/H] (e.g jLee et al.l20 08). It is of great interest 
to attempt to derive calibrations to use the ugriz p hotometry to 
provi de stellar parameters and in particular [M/H] (llvezic et al.l 
2008). If good calibrations can be obtained, much new informa- 
tion about the thick disk and the halo can be obtained (see, e.g., 
ICarollo et aTH 2008^). Because of the potential impact of SDSS, it 
remains important to test the calibrations against independent 
metallicity measures. Our Stromgren photometry provides an 
opportunity to do so for a large sample of fairly faint dwarf and 
giant stars. 

To perform these comparisons we use uvby photometry of 
dwarf stars from A rnadottir et a l . (in preparation) and data for 
red giant stars from Faria (2006), Faria et al.l d2007h . lLagerholml 
( 20081). lAden et al.l d2009af) . and Aden et al. (in prep.). The iden- 
tification of d warfs and giants is unambiguous for the stars we 
use (see e.g., iFaria et all 120071 : 1 Aden et ail l2009a[). T he ugriz 
photometry is from SDSS DR7 dAbazaiian et al.ll2009h . 



For the uvby photometr y, we use t he ca librations of 
iRamfrez & Melendezl d2005al) a nd lOlsenl dl984 (for dwarf 
stars) and ICalamida et al.l d2007l) (for giant stars) to calculate 
[M/H 1m,/, v . For the ugriz photometry, we use the calibration of 
llvezic et id J d2008l) to calculate [M/H\ ugriz . The comparisons be- 
tween [M/H] m ,£ V and [MfH] ugr j Z are shown in Figs.QT|and[T2] 

We first note that for the dwarf stars in Fig.QT]there is good 
agreement at metallicities around -1 dex, but that agreement 
quickly deteriorates as we move to higher or lower metallici- 
ties. There is some scatter but there is a distinctive linear relation 
such that [M/H] „gri Z is higher than [M/H] i(V i, v at low metallicities 
and the opposite is true for solar metallicities. At solar metallic- 
ity, the offset is about 0.5 dex and at [M/H]„ v & v = -2 the offset 
is about 1.5 dex. Given the fairly extensive tests that have been 
performed to compare [M/H],,,,^. to [Fe/H] derived from stellar 
spectroscopy provided both in this study (see Sect.|4]and Figs. [6] 
and|7]) and elsewhere,e these differences are a concern. 

A comparison for metallicities for giants presented in Fig.fT2l 
is perhaps even less encouraging. For -3 < [M/H] m , iv < -2, 
there is a trend similar to that for the dwarf stars, but at higher 
metallicities the relation appears to break down completely. We 
note that our datasets for the giant stars are small but we be- 
lieve that the more populated red giant branch of the Draco 
dwarf spheroidal galaxy provides a fairly unambiguous result. 
It is beyond the scope of this paper to explain these differences. 
However, given the very large discrepancies in some cases cau- 
tion is required when using [M/H]„g riz to infer the properties of 
the halo, where clearly many of the targets will be giants. Given 
the overall scatter for giant stars of metallicity -2 dex, a typical 
halo metallicity, in Fig.[T2]these inferences must be regarded as 
only indicative. 

The comparison between [M/H] „,,£,, and [Fe/H] from high 
resolution spectroscopy indicates that [M/H]„,,fe v is overestimated 
(Sect. l4.2l i. If [M/HJj,,,/,,, were corrected to more closely match 
[Fe/H], then the difference between [MfH] ugriz and [MfH] uvby 
would be even greater. 



5. The uvby system's ability to distinguish between 
dwarf, sub-giant, and giant stars - New stellar 
sequences 

The Stromgren uvby system has a proven ability to distinguish 
between dwarf and giant stars for certain colour ranges. We 
have used this in two studies of dwarf spheroidal galaxies to re- 
move the foreground contamination by Milky Way dwarf stars 
dFaria et alj|2007t lAden et al.l l"2009a). In the most recent paper, 
we showed that about 30% of the stars that would otherwise be 
assumed to be radial velocity members of the Hercules dwarf 
spheroidal galaxy are instead foreground dwarf stars. This re- 
sult has lead to a re-evaluation of the minimum common mass 
for such galaxies (compare, e.g., Strigari et al. 2008; Aden et al. 
l2009bh . 

A significant drawback is that the stellar sequences merge 
around (b - y)o = 0.55 in the c\$ vs. (b - y)o diagram. For bluer 
colours, the lower red giant branch almost meets the main se- 
quence and the subgi a nt bra nch and turn-off forms a loop (see 
Fig. 0. iTwarog et al.l d2007l) investigated whether a new index 
could be developed to distinguish between dwarf, sub-giant, and 
giant stars at bluer colours. We also performed fairly extensive 
tests with our datasets described in Sect.[3] b ased on our stud- 
ies of dwarf spheroidal galaxies (Faria et al] 120071: lAden et all 
2009a); we found that for larger datasets the proposed new in- 
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Fig. 11. A comparison of m etall icities for dw arf stars derived from uvby photometry ([M/H]„ V £ y ) using the calibrations by 
Ramirez & Melendez (2005aj and lOlsenl ([1984) and metallicities derived from SDSS ugriz photometry ([M/H]„ g) ,.) using the cal- 
ibration of llvezic et al.l (l2008h . The stars are along the lines-of-sight in the directions of the Hercules, Draco, and Sextans dwarf 
spheroidal galaxies. A full description of how these stars were selected will be provided in Arnadottir et al. (in preparation). All stars 
have 15 < Vo < 18.5. The dashed line indicates a metallicity difference of zero. On the abscissa the left-hand panel has [M/H]„,,2, v 
and the right-hand panel has [MfH] ugriz . 
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Fig. 1 2. A comparison of metallicities derived from uvby photometry and ugriz photometry (using t he calibration of Ivezic et ail 
2008), respectively, for giant stars in dw arf spheroidal galaxies . The top panels uses the calibration by Ramirez & Melendez (2004) 
and the bottom panels the calibration bv lCalamida et al.l (|2009) to obtain metallicities from uvby photometry, a. Comparison for red 
giant branch stars in the Draco dwarf spheroidal galaxy {uvby photometry: Aden et al. in prep.), b. Compari son for red giant branch 
stars in the Sextans dwarf spheroidal galaxy (uvby photometry: Aden et al. i n prep, and Lagerholmll2008l) . c. Comparison for red 
giant branch stars in the Hercules dwarf spheroidal galaxy (uvby photometry: Aden et al 1l2009al) . 



dex does not appear to have the desired ability to distinguish 
between the bluer dwarf, sub-giant, and giant stars. 



5. 1 . Metallicity-dependent dwarf star sequences 

Dwarf star sequences in the Stromgr en ci .o - (b - yp) p lane were 
introduced for F-type dwarf stars by Crawford] ( 1 1975b and later 
extended to (b - y) = 1.0 bv lOlsenl dl984l) . These sequences 
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0.6 

(b-y) 



Fig. 13. Two examples of how the dwarf sequences in the c\ v.s. (b - y) diagram, discussed in Sect. 15.11 were established. The left 
hand panel shows dwarf stars with0.15 <[M/H]< 0.25 and the right hand panel dwarf stars with -0.55 <[M/H]< -0.45. A complete 
set of similar plots for all metallicities can be found in AppendixlAl (available online). The standard relations are listed in Tables[3] 
andg] 

Table 3. New metallicity-dependent sequences for dwarf stars (see Sect. 15.11 and Figs. [13] and IA. II to IA. 14b . For each range of 
metallicity (as indicated in the top two rows), we list the c\ o value for each (b - y)o, as listed in the first column. 



[M/H] 


0.50 


0.40 


0.30 


0.20 


0.10 


0.00 


-0.10 


-0.20 


-0.30 


-0.40 


-0.50 


-0.60 


-0.80 


-1.00 


± 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.10 


0.15 


0.20 



(b—y)o Cl,o Cl,o Cl,o Clfi Clff Cl,o Clfi Ci,o C|,0 t'l.O C|,0 t'1,0 Cl,0 Cl,0 



0.400 


0.380 


0.345 


0.425 


0.398 


0.363 


0.450 


0.395 


0.378 


0.475 


0.371 


0.371 


0.500 


0.341 


0.341 


0.525 


0.309 


0.309 


0.550 


0.277 


0.277 


0.575 


0.245 


0.245 


0.600 


0.213 


0.213 


0.625 


0.181 


0.181 


0.650 


0.149 


0.149 


0.675 


0.117 


0.117 


0.700 


0.084 


0.084 


0.725 


0.053 


0.053 


0.750 


0.022 


0.022 


0.760 


0.022 


0.022 


0.800 


0.058 


0.058 


0.950 


0.193 


0.193 



0.326 


0.308 


0.288 


0.338 


0.318 


0.300 


0.347 


0.327 


0.310 


0.347 


0.328 


0.310 


0.336 


0.317 


0.305 


0.307 


0.296 


0.290 


0.276 


0.272 


0.267 


0.245 


0.243 


0.240 


0.213 


0.212 


0.210 


0.181 


0.181 


0.180 


0.149 


0.149 


0.149 


0.117 


0.117 


0.117 


0.084 


0.084 


0.084 


0.053 


0.053 


0.053 


0.022 


0.022 


0.022 


0.022 


0.022 


0.022 


0.058 


0.058 


0.058 


0.193 


0.193 


0.193 



0.271 


0.252 


0.244 


0.284 


0.265 


0.252 


0.293 


0.278 


0.267 


0.298 


0.285 


0.274 


0.292 


0.280 


0.272 


0.276 


0.266 


0.262 


0.258 


0.245 


0.243 


0.235 


0.223 


0.221 


0.209 


0.198 


0.196 


0.180 


0.173 


0.171 


0.149 


0.145 


0.144 


0.117 


0.115 


0.115 


0.084 


0.084 


0.084 


0.053 


0.053 


0.053 


0.022 


0.022 


0.022 


0.022 


0.022 


0.022 


0.058 


0.058 


0.058 


0.193 


0.193 


0.193 



0.242 


0.228 




0.242 


0.229 


0.219 


0.249 


0.238 


0.229 


0.256 


0.247 


0.236 


0.259 


0.249 


0.235 


0.254 


0.243 


0.224 


0.238 


0.230 


0.210 


0.219 


0.211 


0.192 


0.195 


0.186 


0.172 


0.171 


0.162 


0.152 


0.144 


0.136 


0.130 


0.115 


0.109 


0.104 


0.084 


0.082 


0.080 


0.053 


0.052 


0.051 


0.022 


0.022 


0.022 


0.022 


0.022 


0.022 


0.058 


0.058 


0.058 


0.193 


0.193 


0.193 



0.217 






0.211 


0.192 


0.140 


0.217 


0.194 


0.146 


0.227 


0.196 


0.154 


0.228 


0.196 


0.161 


0.220 


0.193 


0.165 


0.207 


0.186 


0.165 


0.190 


0.175 


0.163 


0.172 


0.162 


0.153 


0.152 


0.145 


0.139 


0.130 


0.126 


0.120 


0.104 


0.103 


0.097 


0.080 


0.077 


0.072 


0.051 


0.049 


0.047 


0.022 


0.022 


0.022 


0.022 


0.022 


0.022 


0.058 


0.058 


0.058 


0.193 


0.193 


0.193 



were drawn by hand tracing the lower envelope of field stars in 
the relevant diagram. No attempts were made to investigate if the 
stellar sequences were metallicity depe ndent, altho ugh this pos- 
sibility was discussed already by Str6m grenl(ll964l) . It is clear, in 
the c\fl vs . (b - yp) diag ram, when we compare the dwarf star se- 
quence of Olsen ( 1984) to the dwarf region for metal-poor stars, 
given by ISchuster et al.l d2004l) . that the metal-poor dwarf stars 
have lower ci o indices than the, mainly, solar metallicity stars 



used to define the sequence in lOlsenl (fl98l . This can be seen, 
e.g., in Fig. [2] 



We are now in a position to extend the study of lOlsenl (Il984l) 
and investigate the metallicity dependence of dwarf star se- 
quences in both the c^o vs. (b - y)o diagram and the ci o vs 
(v - y)o diagram. For stars in our photometric catalogue [M/H] 
we re calculated (see Sect . l3~!2l us ing the metallicity calibrations 
bv iRamfrez & Melendezl (2005a) for dwarf and subgiant stars 
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Table 4. New metallicity-dependent sequences for dwarf stars (see Sect. 15. lb . For each range of metallicity (as indicated in the top 
two rows), we list the ci_o value for each (v - y)o, as listed in the first column. 



[M/H] 
+ 


0.50 
0.05 


0.40 
0.05 


0.30 
0.05 


0.20 
0.05 


0.10 
0.05 


0.00 
0.05 


-0.10 
0.05 


-0.20 
0.05 


-0.30 
0.05 


-0.40 
0.05 


-0.50 
0.05 


-0.60 
0.10 


-0.80 
0.15 


-1.00 
0.20 


(v - y)o 


Cl.O 


Cl.O 


Cl.O 


Cl.O 


C'1,0 


Cl.O 


Cl.O 


C'1,0 


Cl.O 


Cl.O 


Cl.O 


C'1,0 


Cl.O 


C'1,0 



1.100 
1.150 
1.200 
1.250 
1.300 
1.350 
1.400 
1.450 
1.500 
1.550 
1.600 
1.650 
1.700 
1.750 
1.800 
1.850 
1.900 
1.950 
2.000 
2.050 
2.100 
2.150 
2.200 
2.250 
2.310 
2.350 
2.380 



0.381 
0.393 
0.400 
0.395 
0.385 
0.375 
0.363 
0.350 
0.337 
0.324 
0.309 
0.296 
0.279 
0.264 
0.246 
0.229 
0.211 
0.191 
0.169 
0.146 
0.122 
0.097 
0.074 
0.050 
0.022 
0.120 
0.200 



0.336 
0.349 
0.359 
0.365 
0.367 
0.364 
0.358 
0.348 
0.335 
0.322 
0.308 
0.294 
0.278 
0.263 
0.246 
0.229 
0.211 
0.191 
0.169 
0.146 
0.122 
0.098 
0.074 
0.050 
0.022 
0.120 
0.200 



0.321 
0.332 
0.339 
0.342 
0.345 
0.345 
0.340 
0.332 
0.323 
0.312 
0.301 
0.289 
0.275 
0.261 
0.245 
0.228 
0.210 
0.190 
0.169 
0.146 
0.122 
0.098 
0.074 
0.050 
0.022 
0.120 
0.200 



0.308 
0.315 
0.322 
0.327 
0.328 
0.326 
0.322 
0.314 
0.304 
0.293 
0.282 
0.270 
0.258 
0.245 
0.231 
0.215 
0.198 
0.181 
0.162 
0.142 
0.120 
0.097 
0.073 
0.050 
0.022 
0.120 
0.200 



0.292 
0.299 
0.306 
0.309 
0.310 
0.308 
0.305 
0.298 
0.288 
0.279 
0.268 
0.257 
0.245 
0.232 
0.218 
0.203 
0.187 
0.171 
0.154 
0.136 
0.116 
0.097 
0.073 
0.050 
0.022 
0.120 
0.200 



0.273 
0.281 
0.289 
0.294 
0.297 
0.296 
0.294 
0.288 
0.281 
0.271 
0.261 
0.250 
0.239 
0.227 
0.214 
0.200 
0.185 
0.169 
0.152 
0.135 
0.115 
0.094 
0.072 
0.050 
0.022 
0.120 
0.200 



0.260 
0.271 
0.278 
0.283 
0.285 
0.284 
0.282 
0.276 
0.268 
0.260 
0.250 
0.239 
0.227 
0.215 
0.202 
0.188 
0.174 
0.159 
0.143 
0.126 
0.108 
0.090 
0.070 
0.049 
0.022 
0.120 
0.200 



0.254 
0.260 
0.265 
0.271 
0.274 
0.272 
0.271 
0.266 
0.259 
0.251 
0.242 
0.232 
0.221 
0.210 
0.198 
0.185 
0.172 
0.158 
0.142 
0.125 
0.107 
0.089 
0.069 
0.049 
0.022 
0.120 
0.200 



0.245 
0.247 
0.253 
0.257 
0.260 
0.261 
0.260 
0.255 
0.249 
0.242 
0.232 
0.221 
0.208 
0.195 
0.183 
0.170 
0.157 
0.143 
0.129 
0.116 
0.101 
0.085 
0.067 
0.048 
0.022 
0.120 
0.200 



0.231 
0.237 
0.241 
0.245 
0.247 
0.248 
0.247 
0.246 
0.243 
0.238 
0.229 
0.219 
0.207 
0.194 
0.181 
0.168 
0.154 
0.140 
0.126 
0.111 
0.095 
0.080 
0.063 
0.044 
0.022 
0.120 
0.200 



0.226 
0.230 
0.233 
0.236 
0.237 
0.237 
0.236 
0.232 
0.225 
0.219 
0.211 
0.202 
0.192 
0.181 
0.170 
0.158 
0.146 
0.133 
0.120 
0.106 
0.091 
0.077 
0.061 
0.042 
0.022 
0.120 
0.200 



0.211 
0.215 
0.219 
0.227 
0.233 
0.234 
0.232 
0.228 
0.222 
0.215 
0.207 
0.198 
0.188 
0.177 
0.166 
0.154 
0.141 
0.128 
0.115 
0.102 
0.087 
0.074 
0.059 
0.041 
0.022 
0.120 
0.200 



0.190 
0.195 
0.198 
0.201 
0.202 
0.203 
0.202 
0.200 
0.196 
0.192 
0.186 
0.177 
0.168 
0.159 
0.150 
0.140 
0.129 
0.118 
0.107 
0.095 
0.083 
0.070 
0.056 
0.040 
0.022 
0.120 
0.200 



0.140 
0.147 
0.152 
0.156 
0.159 
0.162 
0.164 
0.166 
0.166 
0.165 
0.163 
0.161 
0.155 
0.148 
0.140 
0.130 
0.120 
0.110 
0.099 
0.088 
0.076 
0.064 
0.051 
0.037 
0.022 
0.120 
0.200 



Table 5. The upper envelope for dwarf stars in the solar neigh- 
bourhood. 



C'1,0 


(b-yh 


(v - y)o 


0.396 


0.350 


0.895 


0.423 


0.375 


0.947 


0.448 


0.400 


1.010 


0.458 


0.410 


1.044 


0.461 


0.430 


1.085 


0.450 


0.450 


1.131 


0.424 


0.470 


1.205 


0.385 


0.490 


1.305 



with (b - y) < 0.80 and the calibration by lOlsenl dl984l) for 
dwarf stars with 0.80 <{b - y) < 1.00. 

To trace the stellar (standard) sequences, we plotted c\ o vs. 
(b - y)o and c^o vs. (v - y)o for the dwarf stars, but each time 
o nly for a narro w range in metallicity. Following the procedure 
in Olsen ( 1984), we trace the lower envelope of the stellar distri- 
bution in both the ci.o vs. (b - y)o and c\ t o vs. (v - y)o diagrams. 
This lower envelope is sensitive to metallicity. For (b-y)o > 0.7, 
all dwarf stars fall on a tight relation without any dependence on 
metallicity. We used all stars redder than (b - y)o ~ 0.7 to define 
the sequence up to (b— y)o - 1 .0. Our data set has no stars redder 
than 1.0. Figure[T3l shows two examples of how these tracings 
were done. Figures lATI to lA. 14l in AppendixlAlshow all tracings. 
The sequences are tabulated in Tables[3]and|4] 

Although we have extended the tracings to as blue colours 
as possible in Figs. IA.ll to IA. 141 it is clear that for colours bluer 



than (b—y)o = 0.4 the data are not substantial enough in quantity 
at any metallicity to provide a sec ure tracing. Moreove r , we us e 
onl y stars classifie d as GKV in lOlsenl (1 19931) . lOlsenl (Il994al) . 
and lOlsenl {1994b), and therefore exclude bluer main sequence 
stars. This exclusion is also colour dependent because it depends 
on the metallicity of the stars. Because of these limitations we 
refrain from showing the tracings bluer than (b - y)o = 0.4 and 
<v-.v)„ - 1.1. 

We also traced a global upper envelope for all dwarf stars. 
This upper envelope is listed in Table|5] 

5.2. The ability of the ugriz photometric system to identify 
giant stars 

iHelmi et all (f2003)used ugriz photometry to identify metal-poor 
giant stars. We test this method using stars in the direction of 
the Draco dwarf spheroidal galaxy. The field contains both fore- 
ground dwarf stars in the Milky Way as well as metal-poor gi- 
ant stars in the dwarf spheroidal galaxy (Faria 2006; Fari a et all 
2007, ;Arnad6ttir et al. in prep.; Aden et al. in prep.). 

IHelmi etaT] ((20031 define a new colour index, s - -0.249m + 
0.794g - 0.555r + 0.24 which is used to identify the metal-poor 
giant stars. They find that metal-poor giant stars in general have 
larger s-indices than the dwarf stars and define a giant star as a 
star with an s-index more than 0.05 magnitudes above the me- 
dian i-index for the field. 

We use metal-poor giant stars in the Draco dwarf spheroidal 
galaxy and foreground stars along the same line-of-sight to test 
the ability of the s-index to distinguish dwarf from giant stars. 
The ugriz colour-magnitude diagram for the field used is shown 
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Fig. 14. a) Colour-magnitude diagra m showing the selec tion of stars along the line of sight towards the Draco dSph galaxy used for 
testing the giant star identification of iHelmi etafl d2003l) . These have 16.0 < V < 19.2, 1.1 < (u - g) < 2.0 and 0.3 < (g - r) < 0.8 
(marked with a box). Stars identified as giant stars in the ci o vs. (b - y)o plane are shown as filled dots, b) The same stars but in 
a colour-magnitude diagram based on Stromgren photometry. Same symbols as in panel a. The box indicated by a dotted line in 
a. is not included as it is a non-square area once mapped into this colour-magnitude plane, c) Identification of giant stars (filled 
dots) in the ci,o vs. (b - y)o plane. Grey hashed area shows the dwarf regi on used in Ar nad ottir et al. ( i n prep ). Our new dwarf star 
sequences (solid lines) are shown along with the preliminary relations by Olsen ( 1984) and Crawford ( 1975) (dashed line), and an 
isochrone with an age of 12 Gyr and [Fe/H]= -2.3 (th ick solid line , |Vandenberg & Bell 1985 HClem et al.l l2004). d) The distribution 
of identified giant stars (filled dots) in the .s-index of IHelmi et alJ (120031) . Dashed line indicates the media n s of the selected stars 
(0.016) and the dotted line indicates the limit above which metal-poor giant stars are identified according to lHelmi et alJ d2003l) . 



in Fig.[T4a. For the comparison, we only use stars in the colour 
range 1.1 < (u - g) < 2.0 and 0.3 < ( g - r) < 0.8, where 
the .s-index is defined (IHelmi et alJ 120031) . We identify metal- 
poor giant stars in the direction of the Draco dwarf spheroidal 
galaxy with 16.0 < Vo < 19.2 using the Stromgren ci o - (b -y)o 
diagram (see Fig. [14b). In Fig.[T4lc. the dwarf region is indicated 
as a shaded region (Arnadottir et al., in prep.). 

Figure fT4h shows the Vq - s diagram for stars selected as 
dwarf and giant stars using the Stromgren c\$ - (b -y)o diagram. 
The metal-poor giant stars that we identify in the ci_o vs. (b - y)o 
plane have a wide range of .s-index values. The dotted line indi- 
cates the .s-value above which metal-poor giant stars should be 
found. Figure [T4tl shows that metal -poor giant stars can not be 
distinguished from the dwarf stars using the .s-index. Although 
the stars identified using the .s-index are pre-dominantly metal- 
poor giant stars, the .s-index is unable to reliably differentiate 
between metal-poor giant stars and the foreground dwarf stars to 
good accuracy. More importantly, the majority of the giant stars 
can not be identified by the .s-index. 



6. A comparison of stellar sequences and model 
predictions 

The stellar sequences for dwarf stars constructed in Sect. 15.11 
can be compared with model predictions based on stellar evo- 
lutionary tracks and stellar model atmospheres. Such compar- 
isons are important for two reasons, they help us to understand 
the physical processes occurring inside stars (stellar evolution) 
and the processes in the stellar photospheres (e.g., how well we 
can model the lines in the resulting stellar spectra). Additionally, 
after ensuring that we understand these processes (to a certain 
level), we may utilise the resulting stellar isochrones and the- 
oretically calculate indices to infer, e.g., the age of a globular 
cluster. 

In Fig.[l5j we compare our new stell ar sequences for 
dwarf stars with the preliminary relations of lOlsenl (Il984h and 
ICrawfordl (1 19751) . As can be seen, the metallicity dependence is 
significant and the lower envelope changes by about 0. 1 in c\ as 
we change the metallicity with 0.5 dex. For the reddest part, we 
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Fig. 15. Comparison of the new dwarf star sequences (solid 
lines), metallicities as indicated, t o the preliminary relations by 
lOlsenl (11984 (dotted line) and bv lCrawfordl (119751) (dot-dashed 
line). 



agree with the preliminary sequences in that there is only a sin- 
gle relation (see discussion in Sect. 15. U . although the slopes of 
the sequences differ. 



6.1. A comparison with stellar isochrones 

Few isochrones have been calculated for the Stromgren photo- 
me tric system, the mos t impo rtant set is probably that provided 
bylVandenbergj&Berj (1985) and derivations from that work. 
To convert theoretical stellar evolutionary sequences into stel- 
lar isochrones, a colour-temperatur e relation is required (e.g., 
ILester et al.lll986t IClem et all 12004 . The empirical calibration 
of Idem et aTl d2004l) is t he most recent and is use d to con- 
vert, e.g., the isochrones of lVandenberg & Belli ( 298 5|) and their 
derivatives onto the observed plane. IClem et al.l d2004l) per- 
formed a detailed comparison between stellar isochrones pro- 
duced using their colour-temperature relation and sequences of, 
e.g., red giant branches for globular clusters with different metal- 
lici ties, finding a goo d agreement. 

iFaria et alT d2007l) preformed an additional comparison of 
the stellar isochrones p roduc ed using the colour-temperature 
relation by IClem et aTl (120041) with uvby photometry for field 
stars for which [Fe/H] had been determined by high-resolution 
spectrosc opy. Their dat aset is essentially identical to that 
used by IClem et aTl (120041) to obtain the, interpolated, colour- 
temperature relation for metallicities between -2 dex and super- 
solar metallicities. The comparison found some (still) unex- 
plained discrepancies between the data and the isochrones. 
However, it was confirmed that the isochrones for about -2 dex 
and solar metallicity fit the field stars, with those metallicities, 
very well. Hence, there might be some problems with the empiri- 
cal calibration needed for the colour transformation at intermedi- 
ate metallicities. Here, we therefore repeat the comparison, this 
time as a comparison between our stellar sequences for dwarf 
stars and t he isochrones der ived using the colour-temperature re- 
lation by IClemet al.1 (12004 . 

The comparison is shown in Fig. [16] The stellar sequences 
and the isochrones in general agree well with our sequences 
for dwarf stars at 0.45 < (b - y)o < 0.7. We note, however, 
that the stellar sequences trace the lower envelope of all stars 
that have a narrow range of metallicities (see Tabled and the 



-i 1 1 1 1 1 1 1 1 1 1 1 r - 

[Fe/H] = +0.2 




I — r— tH — I — — I — I — < — — I — I — I — — I — I — I — — I 



[Fe/H] = -0.5 -_ 




0.0 
0.4 
0.3 
0.2 
0.1 




Fig. 16. A comparison of dwarf star sequences, as derived in this 
paper with stellar isochrones. In each panel, we show three of 
our sequences for dwarf stars for [Fe/H] = +0.20, 0.0, and - 
0.5. In each panel, the sequence with the metallicity indicated 
in the panel is shown with a thick solid line, the other two se- 
quences are shown with dotted lines . The p reliminary sequences 
bv lQlsenl <Q~984) and bv lCrawfordl (fl975b are shown with long 
dashes. An isochrone with the correct metallicity is also shown 
in each panel (thin, solid line). These isoc hrones are indicated 
with thick lines and all h ave an age of 1 Gyr dVandenberg & BeTH 
[19851 IClem euini200l . 



isochrones should reproduce the mean metallicity. Hence, there 
might be some offset with respect to the c\fi index, but otherwise 
the agreement is good for this fairly narrow magnitude range of 
dwarf stars. This comparison spans the main sequence from the 
turn-off, late F-type dwarf stars to three magnitudes down the 
main sequence to My ~ 8 (compare with Fig.[4]b). 

We performed a comparison between our sequences for 
dwarf stars, the stellar isochrones, and the calculated indices in 
the ci,o vs. (b - y)o diagram. This makes for an easy comparison 
with earlier works that often used (b - y)o as the colour along the 
jc-axis. However, the (v - y)n colour is more se nsitive to metal- 
licity, as shown, e.g., by Calamid a et al.l d2007l) . This is true for 
both giant and dwarf stars. Although the (v-y)o is more sensitive 
to metallicity than (b - y)o, it has the disadvantage that is is also 
sensitive to the presence of CH and CN molecules in the stellar 
atmosphere. 

6.2. A note about calculated indices 

Theoretical indices in the Stromgren system ha v e bee n 
studied in several articles, including ILester et al ] (Q~986), 
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Fig. 17. A comparison of dwarf star sequences, as derived in this 
paper, for [Fe/H] of 0, and -0.5 dex (dotted lines) with stellar 
indices, for sta rs with logg - 4.5 and [Fe/H] of 0, -0.5, and 
-1.0 dex, from IQnehag et all (120091) (soli d lines). The pre limi- 
nary sequences by lOlsenl d 19841) and by ICrawfordl d 19751) are 
also shown (long dashed line). 



Idustafsson &"Bel (Il979h . and IQnehag etafl (l2009h . In Fig.Q/7] 
we perform a non-exhaustive comparison between our stellar se- 
quenc es for dwarf stars and indices calculated by Onehag et al. 
(2009) for stars with log g = 4.5. We show stellar sequences for 
and -0.5 dex because we believe that the sequence for - 1 dex is 
less robust (compare Fig. IA. 141 ). It is clear from this comparison 
that the calculated indices do not reproduce the colours found for 
field dwarf stars in the solar neighbourhood for (b - y)o > 0.45. 

Based on the calculated indices, Oneha get al.l (|2009) derive 
a metallicity calibration that is nominally valid for stars with 
0.22 < (b - y)o < 0.59. In Table|2] we compare this calibra- 
tion with the spectroscopic catalogue, in the same way as for 
the empirically derived metallicity calibrations. We find an off- 
set of 0.33 dex with a scatter of 0.3 dex. This calibration clearly 
reproduces the spectroscopically derived iron abundances more 
poorly than the empirical calibrations available in the litera- 
ture. This shortcoming o f the theoretical calib rations was already 
noted and discussed by Oneha g et al.l d2009l) . 

6.3. logg from uvby photometry - a critical evaluation 

Although the Stromgren system is clearly capable of distin- 
guishing between dwarf and giant stars for colours redder than 
(b - y)o ~ 0.55, the situation is far less clear when we consider 
the turn-off and sub-giant region. To separate, e.g., field dwarf 
stars from field sub-giants, we need a measure of their surface 
gravity for which any metallicity dependence has been taken into 
account, before being able to distinguish between the dwarf, sub- 
giant, and giant stars in this narrow colour space (compare Fig. 
0. 

Hence, it would be desirable to derive log g directly from the 
photometry itself. To our knowledge, th e only log g calibration 
based only on uvby photometry is that of Olsen ( 1984). If (3 were 
to be in cluded, additional calibrations would be av ailable (in- 
cluding Ivan Leeuwenl f2009; Edvardss on et al.lll993l where the 
calibration is only shown graphically). 

Using the star s in Tab le B[T] with logg determination s from 
Valenti & Fischer (2005j), we test the calibration of Olsen 
dl984l) . Figure [18| shows the log ,? derived in the spectroscopic 
study of IValenti & Fischen d2005l) (log g sp ec) minus the log g de- 
rived from the photometry (\og g p i mt ). As can be seen, the cali- 
bration has a strong dependence on [Fe/H] . 
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Fig. 18. A comparis on of l og g determined using the photo- 
metric calibration bv loTsel3dl98l and logg determined from 
an abundance analysis based on high resolution spectroscopy 
dValenti & Fischeri2 005). a) The difference as a function of log g 
determined in the spectroscopic analysis, b) The difference as a 
function of [Fe/H] . 




Fig. 19. We show our best attempt at deriving a new log g cali- 
bration from uvby photometry, a) A comparison of log g deter- 
mined using Eq. (|3} and log g determined fro m abundance anal- 
ysis b ased on high resolution spectroscopy (IValenti & Fischer! 
2005), plotted as a function of spectroscopically determined 
\ogg. The mean difference (dashed line) is 0.00 with a cr = 
0.15 (dotted line), b) A comparison of logg determined using 
Eq. (O an d log g determ ined from high resolution spectroscopy 
dValenti & FiscM l2005h as a function of [Fe/H] . The mean dif- 
ference (dashed line) is 0.00 with a cr = 0.15 (dotted line). 



We now attempt the construction of a new calibration to de- 
rive log g directly from dereddened uvby photometry, using the 
spectroscopic catalogue in Table BQ] We start with a third order 
polynomial in (b -y)o, fl?i,o, and c\fi. We note that some calibra- 
tions include terms in [Fe/H], which we do not because we derive 
[M/H] from the same photometry and hence adding [M/H] terms 
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would only mean adding yet more terms to the equation without 
gaining any further knowledge. 

After removing terms that do not contribute significantly, we 
obtain the fifteenth order polynomial 

logg = -178.0420(fc-y)o + 109.7056mi, 
+47.4263ci, + 615.0911(6 - y% 
+47.0152m^ - 114.8399c? 
-525.0138(6 -y) m 1;0 - 1 12.5602mi >0 c U) 
-598.8569(6 - yf + 674.8341(6 - y)lm h0 
-267.7717(6 - y)^c 1>0 - 147.5764w^ (6 - y) 

+265.3608c? (6 - y) + 266.5860(6 - y)omi, ci >0 

+ 14.3503. (3) 

If we were to include [Fe/H] terms the result was a ninth order 
polynomial. However, as we want to derive both metallicity and 
surface gravity from the photometry itself, the 15th order poly- 
nomial presented above is a better choice. 

Figure[T9l shows a comparison with logg from Table BQ] 
The comparison is good for stars with logg > 4.0 but is progres- 
sively poorer towards more evolved star, including the regime 
where we would most need a good calibration to separate dwarf 
and sub-giant stars with similar colours! Hence, the use of our 
new calibration is limited to logg > 4.0. Equation[3]is calibrated 
using dwarf stars in the parameter ranges 0.236 < (6 - y)o < 
0.616, 0.122 < ci, < 0.441, 0.075 < m 1$0 < 0.679, and 
-1.64 <[Fe/H]< 0.49. 

We also considered restricting ourselves to the region of the 
ci o - (b-y)o plane where we most need a calibration ((6 -y)o < 
0.55, 0.24 < ci,o < 0.44, and c hQ < -1.504 * (6 - y) + 1.147). 
This also failed in the same way as described for the wider pa- 
rameter ranges, i.e. we were not able to reliably determine the 
loggs for subgiant stars. We also attempted to make a calibra- 
tion that would retrieve the original log gs in a synthetic stellar 
population, this also failed. Hence, there does not appear to be 
an easy, straightforward way to derive logg directly from the 
Stromgren uvby photometry for turn-off an d subgiant star s. 

Based on their theoretical investigation, Onehag e t alj d2009t) 
find that for dwarf stars cooler than the Sun c\ o is not a good 
measure of stellar gravity. However, from our empirical com par- 
ison of logg derived using the calibration bv lOlsenl d 19841) and 
from spectroscopy we find that for stars redder than (b-y)o ~ 0.5 
the spectroscopic log g compares very well with the photomet- 
ric logg. For stars with \ogg ~ 4.5, the comparison is also 
good. It thus seems that for main sequence, cool dwarf stars the 
Stromgren system is able to predict the surface gravity of the 
star. 

7. Summary 

As part of our studies of the properties of the Milky Way disk 
system we have undertaken a critical evaluation of the Stromgren 
system's ability to provide accurate stellar parameters and to dis- 
tinguish between dwarf, sub-giant, and giant stars. 

We have found that the metall icity calibration for dwarf stars 
by iRamfrez & M elendezl d2005al) is the most widely applicable 
calibration for determinin g meta l licities for dwarf and subgiant 
stars. The calibration of lOlsenl (1 19841) provides an extension 
from (6 - y) = .8 to (6 - y) = 1 . 0. We a lso note that the 
older calibration of Schuster & Nissen (1989b) performs almost 



equally w ell, but it does not extend to a s red colours as the cali- 
bration of lRamfrez & Melendezl ( I2005ah . 

Although we have found that uvby photometry can readily 
distinguish between giant and dwarf stars for redder colours, 
it is disconcerting that no calibration of logg, for dwarf and 
subgiant stars, is able to reproduce \ogg derived from either 
spectra or Hipparco s parallaxes. In his provisional calibration 
Ivan Leeuwenl d2009l) also notes the sam e. 

U sing t he catalo gues of lOlsenl d 19931) . lOlsenl d!994al) . 
and lOlsenl (1 1 994bh and the metallicity calibration of 
Ramirez & Melendez (2005a), we have traced new, improved 
standard sequences for dwarf stars. These new sequences are 
metallicity dependent and provide crucial calibrations for, e.g., 
stellar isochrones. 

Even though we have found that stellar isochrones in the 
uvby system reasonably well reproduce empirical stellar se- 
quences it is clear that the disagreement between theoretically 
calculated Stromgren indices and observed ones can be large. 
This appears somewhat surprising as stellar isochrones employ 
the same type of model atmospheres to get the predicted colours 
as is often used for the elemental abundance studies. This state 
of affairs is unsatisfactory and we encourage future theoretical 
studies to resolve these problems. 

As part of this work, we have compiled a catalogue of dwarf 
stars with uvby photometry as well as [Fe/H] derived from high- 
resolution, high S/N spectroscopy. The iron abundances have 
been homogenised to the scale provided by IValenti & Fischer! 
(120051) . This catalogue is provided in full (in electronic form) 
with this paper. 
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Fig. A.l. The figure shows how the dwarf star 
sequence was traced from nearby dwarf stars 
with [Fe/H]= 0.50 + 0.05 plotted in the c uo vs 
(b - >-)o diagram. 
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Fig. A.4. The figure shows how the dwarf star 
sequence was traced from nearby dwarf stars 
with [Fe/H]= 0.20 + 0.05 plotted in the c uo vs 
(b - y) diagram. 
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Fig. A.5. The figure shows how the dwarf star 
sequence was traced from nearby dwarf stars 
with [Fe/H]= 0.10 + 0.05 plotted in the c lj0 vs 
(b - y)o diagram. 
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Fig. A.6. The figure shows how the dwarf star 
sequence was traced from nearby dwarf stars 
with [Fe/H]= 0.00 + 0.05 plotted in the c uo vs 
(b - y) diagram. 
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Fig. A.8. The figure shows how the dwarf star 
sequence was traced from nearby dwarf stars 
with [Fe/H]= -0.20 ± 0.05 plotted in the c lp vs 
(b - >-)o diagram. 
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Fig. A.9. The figure shows how the dwarf star 
sequence was traced from nearby dwarf stars 
with [Fe/H]= -0.30 ±0.05 plotted in the c 1>0 vs 
(b - y) diagram. 
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Fig. A.10. The figure shows how the dwarf star 
sequence was traced from nearby dwarf stars 
with [Fe/H]= -0.40 ±0.05 plotted in the c lp vs 
(b - y) diagram. 
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Fig. A.12. The figure shows how the dwarf star 
sequence was traced from nearby dwarf stars 
with [Fe/H]= -0.60±0.10 plotted in the c lp vs 
(b - >-)o diagram. 
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Fig. A.13. The figure shows how the dwarf star 
sequence was traced from nearby dwarf stars 
with [Fe/H]= -0.80±0.10 plotted in the c 1>0 vs 
(b - y) diagram. 
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Fig. A.14. The figure shows how the dwarf star 
sequence was traced from nearby dwarf stars 
with [Fe/H]= -1.00 ±0.20 plotted in the c lp vs 
(b - y) diagram. 
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Appendix B: Table containing the data collected to test calibrations of [Fe/H] in Sect. 

How the catalogue is constructed is explained in detail in Sect. [3] 

Column 1 lists the Hipparcos number of the star and Col. 2 gives a n alternative stellar name. Column 3 gives the photo metry 
reference (SN88 for ISchuster & Nissenl d 19881) . 084 for lOlsenl dl984h . 093 for lOlsenl (119931) . and 094 for loisenl dl994al) ) and 
Columns 4 to 7 give the uvby photometry. Column 8 gives the c olour excess of the star. Columns 9 to 12 give the dereddened uvby 
photometry. Column 13 and 14 give the average [Fe/H] (on the lValenti & Fischerll2005 [ scale) and the full range of [Fe/H] (on the 
same scale as in column 13) if the star was found in more than one study . C olumns 15 and 16 give the num be r of references for the 
[Fe/H] and lists them (l:IValenti & Fischeil jlool , 2:lFavata et aLldT997b 3 :lFeltzing & Gustafssonl (fl998l). 4:IChen et aTI(l2000h . 5: 
Thoren & Feltzind (l2000h. 6: ISantos et alJ (1200 ll) . 7: iHeiter & Luckl (l2003l) . lYong & Lamber i (I2003I) . 9: iMishenina et al l 00041 10 : 
Santos et al.1 (120041) 1 1 : iBonfils et all (I2005O 2: lLuck & Heiterl (1200*51 13: ISantos et alJ (12005). 14: IWoolf & Wallersteinl (12005). 



and 15: Sousa et al. 1 (120061) 1 The data will be made publicly available through CDS. 
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iwarf stars with both Stromgren photometry and [Fe/H] based on high resolution, high S/N spectroscopy. 



HIP 


Name 


Ref. 

uvby 


V 


(b-y) 


m\ 


C\ 


E(B - V) 


Vo 


(b - y)o 


m l,0 


C\ o 


<[Fe/H]> 


[Fe/H] 
range 


N 


Ref. 
[Fe/H] 


400 


HD 225261 


093 


7.824 


0.453 


0.271 


0.252 


< 0.02 


7.824 


0.453 


0.271 


0.252 


-0.44 




1 


1 


544 


HD 166 


093 


6.089 


0.459 


0.286 


0.311 


< 0.02 


6.089 


0.459 


0.286 


0.311 


0.14 


0.08 


3 


1,7,12 


1499 


HD 1461 


093 


6.471 


0.421 


0.244 


0.360 


< 0.02 


6.471 


0.421 


0.244 


0.360 


0.18 




1 


1 


1931 


HD 2039 


093 


9.008 


0.412 


0.218 


0.394 


< 0.02 


9.008 


0.412 


0.218 


0.394 


0.30 


0.04 


2 


1,10 


1936 


HD 2025 


093 


7.884 


0.538 


0.473 


0.234 


< 0.02 


7.884 


0.538 


0.473 


0.234 


-0.25 


0.07 


2 


1,2 


2282 


HD 2587 


093 


8.462 


0.462 


0.268 


0.398 


< 0.02 


8.462 


0.462 


0.268 


0.398 


0.26 




1 


1 


2790 


HD 3277 


093 


7.451 


0.453 


0.247 


0.295 


< 0.02 


7.451 


0.453 


0.247 


0.295 


-0.07 




1 


1 


3170 


HD 3823 


SN88 


5.907 


0.363 


0.146 


0.353 


< 0.02 


5.907 


0.363 


0.146 


0.353 


-0.27 




1 


1 


3185 


HD 3795 


093 


6.148 


0.443 


0.217 


0.282 


< 0.02 


6.148 


0.443 


0.217 


0.282 


-0.59 


0.02 


2 


1,2 


3206 


HD 3765 


093 


7.353 


0.537 


0.494 


0.302 


< 0.02 


7.353 


0.537 


0.494 


0.302 


0.17 


0.02 


2 


1,9 


3497 


HD 4308 


SN88 


6.552 


0.408 


0.190 


0.307 


< 0.02 


6.552 


0.408 


0.190 


0.307 


-0.32 


0.02 


2 


1,15 


3502 


HD 4203 


093 


8.708 


0.467 


0.288 


0.392 


< 0.02 


8.708 


0.467 


0.288 


0.392 


0.43 


0.04 


2 


1,10 


3765 


HD 4628 


093 


5.728 


0.509 


0.423 


0.256 


< 0.02 


5.728 


0.509 


0.423 


0.256 


-0.25 


0.04 


3 


1,7,12 


3850 


HD 4747 


093 


7.151 


0.460 


0.295 


0.275 


< 0.02 


7.151 


0.460 


0.295 


0.275 


-0.22 


0.01 


2 


1,13 


4148 


HD5133 


093 


6.931 


0.531 


0.466 


0.269 


< 0.02 


6.931 


0.531 


0.466 


0.269 


-0.09 


0.08 


4 


1,2, 6,10 


5054 


HD 6434 


SN88 


7.729 


0.386 


0.160 


0.272 


< 0.02 


7.729 


0.386 


0.160 


0.272 


-0.57 


0.08 


3 


2, 6,10 


5315 


HD 6734 


093 


6.458 


0.511 


0.315 


0.327 


< 0.02 


6.458 


0.511 


0.315 


0.327 


-0.41 




1 


1 


5799 


HD 7438 


093 


7.840 


0.465 


0.320 


0.263 


< 0.02 


7.840 


0.465 


0.320 


0.263 


-0.26 




1 


2 


5842 


HD 7693 


093 


7.239 


0.559 


0.512 


0.235 


< 0.02 


7.239 


0.559 


0.512 


0.235 


0.23 




1 


1 


5938 


HD7661 


093 


7.540 


0.464 


0.295 


0.301 


< 0.02 


7.540 


0.464 


0.295 


0.301 


0.06 




1 


1 


6197 


HD 8038 


093 


8.380 


0.432 


0.251 


0.365 


< 0.02 


8.380 


0.432 


0.251 


0.365 


0.18 




1 


1 


6442 


HD 8331 


093 


7.475 


0.423 


0.202 


0.371 


< 0.02 


7.475 


0.423 


0.202 


0.371 


-0.01 




1 


1 


6498 


HD 8328 


093 


8.288 


0.434 


0.234 


0.411 


< 0.02 


8.288 


0.434 


0.234 


0.411 


0.36 




1 


1 


6653 


HD 8648 


093 


7.394 


0.418 


0.220 


0.384 


< 0.02 


7.394 


0.418 


0.220 


0.384 


0.18 


0.02 




1,9 


6712 


HD 8765 


093 


8.143 


0.433 


0.266 


0.342 


< 0.02 


8.143 


0.433 


0.266 


0.342 


0.19 




1 


1 


6978 


HD 9070 


093 


7.940 


0.430 


0.265 


0.406 


< 0.02 


7.940 


0.430 


0.265 


0.406 


0.30 




1 


1 


7080 


HD 9280 


093 


8.035 


0.456 


0.248 


0.425 


< 0.02 


8.035 


0.456 


0.248 


0.425 


0.38 




1 


1 


7221 


HD9331 


093 


8.418 


0.437 


0.255 


0.398 


0.020 


8.352 


0.421 


0.260 


0.394 


0.13 




1 


1 


7235 


HD 9540 


093 


6.971 


0.451 


0.291 


0.294 


< 0.02 


6.971 


0.451 


0.291 


0.294 


-0.02 




1 


1 


7539 


HD 10002 


094 


8.130 


0.502 


0.370 


0.344 


< 0.02 


8.130 


0.502 


0.370 


0.344 


0.22 


0.04 




1,15 


7733 


HD 10126 


093 


7.736 


0.445 


0.267 


0.312 


< 0.02 


7.736 


0.445 


0.267 


0.312 


0.02 




1 


1 


7734 


HD 10086 


093 


6.617 


0.419 


0.237 


0.339 


< 0.02 


6.617 


0.419 


0.237 


0.339 


0.12 




1 


1 


7751 


HD 10360 


094 


5.739 


0.500 


0.392 


0.267 


< 0.02 


5.739 


0.500 


0.392 


0.267 


-0.21 


0.03 


3 


1,6,10 


7751 


HD 10361 


094 


5.863 


0.512 


0.421 


0.262 


<0.02 


5.863 


0.512 


0.421 


0.262 


-0.22 




1 


1 


7902 


HD 10145 


093 


7.713 


0.421 


0.232 


0.326 


0.035 


7.597 


0.394 


0.242 


0.320 


0.01 


0.05 


2 


1,9 


8102 


HD 10700 


093 


3.503 


0.435 


0.263 


0.238 


< 0.02 


3.503 


0.435 


0.263 


0.238 


-0.53 


0.05 


5 


1,7,12,6,10 


8159 


HD 10697 


093 


6.284 


0.442 


0.235 


0.377 


< 0.02 


6.284 


0.442 


0.235 


0.377 


0.18 


0.02 


2 


1,10 


8346 


HD 11020 


094 


8.970 


0.474 


0.316 


0.305 


< 0.02 


8.970 


0.474 


0.316 


0.305 


-0.28 




1 


1 


8362 


HD 10780 


093 


5.627 


0.468 


0.316 


0.327 


< 0.02 


5.627 


0.468 


0.316 


0.327 


0.06 


0.12 


4 


1,7,12,9 


9073 


HD 11850 


093 


7.863 


0.435 


0.248 


0.314 


<0.02 


7.863 


0.435 


0.248 


0.314 


0.09 




1 


1 


9094 


HD 11964 


SN88 


6.427 


0.504 


0.294 


0.372 


<0.02 


6.427 


0.504 


0.294 


0.372 


0.15 


0.04 


3 


1,15,11 


9269 


HD 12051 


093 


7.151 


0.475 


0.309 


0.372 


< 0.02 


7.151 


0.475 


0.309 


0.372 


0.26 




1 


1 


9381 


HD 12387 


SN88 


7.376 


0.410 


0.196 


0.316 


< 0.02 


7.376 


0.410 


0.196 


0.316 


-0.23 




1 


1 


10117 


HD 13386 


094 


8.894 


0.514 


0.418 


0.325 


< 0.02 


8.894 


0.514 


0.418 


0.325 


0.26 




1 


15 


10138 


HD 13445 


094 


6.113 


0.483 


0.337 


0.286 


< 0.02 


6.113 


0.483 


0.337 


0.286 


-0.23 


0.06 


3 


1,6,10 


10449 


BD-01 306 


SN88 


9.086 


0.387 


0.133 


0.231 


< 0.02 


9.086 


0.387 


0.133 


0.231 


-0.96 




1 


1 


10505 


HD 13825 


093 


6.801 


0.434 


0.251 


0.353 


< 0.02 


6.801 


0.434 


0.251 


0.353 


0.19 




1 


1 


10629 


HD 13783 


093 


8.311 


0.420 


0.200 


0.241 


<0.02 


8.311 


0.420 


0.200 


0.241 


-0.73 




1 


9 


10798 


HD 14412 


093 


6.342 


0.438 


0.258 


0.229 


< 0.02 


6.342 


0.438 


0.258 


0.229 


-0.49 


0.06 


4 


1,12,6,10 


11983 


BD +4 415 


SN88 


9.788 


0.534 


0.437 


0.233 


< 0.02 


9.788 


0.534 


0.437 


0.233 


-0.46 




1 


8 


12048 


HD 16141 


SN88 


6.832 


0.421 


0.213 


0.381 


< 0.02 


6.832 


0.421 


0.213 


0.381 


0.15 


0.04 


3 


1,6,10 


12114 


HD 16160 


093 


5.794 


0.552 


0.515 


0.271 


< 0.02 


5.794 


0.552 


0.515 


0.271 


-0.09 


0.04 


4 


1,7,12,11 


12186 


HD 16417 


093 


5.774 


0.414 


0.210 


0.383 


< 0.02 


5.774 


0.414 


0.210 


0.383 


0.14 


0.03 


2 


1,15 


12198 


HD 16275 


093 


8.656 


0.419 


0.226 


0.414 


0.038 


8.533 


0.390 


0.236 


0.407 


0.34 




1 


1 


12306 


HD 16397 


SN88 


7.361 


0.387 


0.157 


0.279 


< 0.02 


7.361 


0.387 


0.157 


0.279 


-0.51 




1 


1 


13513 


GJ 118.1A 


094 


8.240 


0.553 


0.420 


0.282 


< 0.02 


8.240 


0.553 


0.420 


0.282 


0.17 




1 


2 


13601 


HD 18144 


093 


7.409 


0.452 


0.275 


0.320 


< 0.02 


7.409 


0.452 


0.275 


0.320 


0.07 




1 


1 


13769 


HD 18445 


093 


7.792 


0.550 


0.500 


0.222 


< 0.02 


7.792 


0.550 


0.500 


0.222 


0.00 




1 


1 


14086 


HD 18907 


093 


5.880 


0.498 


0.250 


0.299 


<0.02 


5.880 


0.498 


0.250 


0.299 


-0.57 




1 


1 


14241 


HD 19034 


093 


8.087 


0.416 


0.214 


0.263 


< 0.02 


8.087 


0.416 


0.214 


0.263 


-0.49 




1 


1 


14286 


HD 18757 


SN88 


6.652 


0.408 


0.202 


0.313 


< 0.02 


6.652 


0.408 


0.202 


0.313 


-0.23 




1 


11 


14623 


HD 19632 


093 


7.292 


0.421 


0.230 


0.329 


< 0.02 


7.292 


0.421 


0.230 


0.329 


0.13 




1 


1 


15099 


HD 20165 


093 


7.812 


0.503 


0.404 


0.296 


0.036 


7.695 


0.476 


0.414 


0.290 


-0.03 




1 


1 


15234 


LHS 170 


SN88 


10.629 


0.715 


0.557 


0.125 


0.022 


10.557 


0.698 


0.563 


0.121 


-1.12 


0.12 




8,14 


15510 


HD 20794 


093 


4.256 


0.439 


0.235 


0.285 


< 0.02 


4.256 


0.439 


0.235 


0.285 


-0.40 


0.04 




1,6,10 


15904 


BD+11 468 


SN88 


10.755 


0.395 


0.087 


0.158 


0.206 


10.080 


0.236 


0.142 


0.122 


-1.53 




1 


1 


15919 


HD21197 


093 


7.841 


0.645 


0.729 


0.149 


< 0.02 


7.841 


0.645 


0.729 


0.149 


0.25 


0.10 




2, 15,5 


16115 


HD 22104 


093 


8.311 


0.423 


0.229 


0.403 


< 0.02 


8.311 


0.423 


0.229 


0.403 


0.34 




1 


1 


16209 


LHS 173 


SN88 


11.060 


0.822 


0.615 


-0.038 


0.021 


10.991 


0.806 


0.621 


-0.042 


-1.47 




1 


14 


16405 


HD 21774 


093 


8.092 


0.426 


0.247 


0.372 


0.045 


7.945 


0.391 


0.259 


0.364 


0.26 




1 


1 


16537 


HD 22049 


093 


3.716 


0.498 


0.436 


0.257 


< 0.02 


3.716 


0.498 


0.436 


0.257 


-0.05 


0.05 




1,12,9,6,10 


16727 


HD 22282 


093 


8.531 


0.469 


0.309 


0.351 


0.037 


8.408 


0.440 


0.319 


0.344 


0.16 




1 


1 


17054 


HD 23127 


093 


8.574 


0.435 


0.249 


0.424 


0.022 


8.501 


0.418 


0.255 


0.420 


0.34 




1 


1 


17147 


HD 22879 


SN88 


6.687 


0.370 


0.115 


0.277 


< 0.02 


6.687 


0.370 


0.115 


0.277 


-0.90 


0.03 




1,9 




HD 23261 


093 


8.977 


0.512 


0.418 


0.302 


<0.02 


8.977 


0.512 


0.418 


0.302 


0.04 






5 


17439 


HD 23484 


093 


6.968 


0.508 


0.400 


0.295 


<0.02 


6.968 


0.508 


0.400 


0.295 


0.11 


0.02 




1,6,10 


18082 


BD -4 680 


SN88 


9.977 


0.388 


0.049 


0.288 


0.136 


9.530 


0.283 


0.086 


0.264 


-1.57 






8 


18208 


HD 24365 


093 


7.885 


0.506 


0.294 


0.303 


0.036 


7.765 


0.478 


0.304 


0.297 


-0.21 






1 


18309 


HD 24341 


SN88 


7.881 


0.438 


0.184 


0.291 


<0.02 


7.881 


0.438 


0.184 


0.291 


-0.52 






1 


18844 


HD 25874 


093 


6.735 


0.416 


0.217 


0.336 


<0.02 


6.735 


0.416 


0.217 


0.336 


-0.01 






1 


19024 


HD 25682 


093 


8.480 


0.457 


0.293 


0.335 


0.051 


8.312 


0.418 


0.307 


0.326 


0.09 






1 


19070 


HD 25790 


093 


6.967 


0.458 


0.237 


0.390 


0.052 


6.796 


0.418 


0.251 


0.381 


0.15 






1 


19232 


HD 26151 


094 


8.499 


0.496 


0.358 


0.346 


<0.02 


8.499 


0.496 


0.358 


0.346 


0.26 




2 


1,15 



A. S. Arnadottir et al.: Metallicities and stellar classification from Stromgren photometry, Online Material p 11 



i ami 
lyjui 


un OSG 1 9 


no.i 

KJyj 


7.730 


n a A(\ 

U.44U 


n 7/17 

U.Z4Z 


fi 1 1 Q 

u. j iy 


, n n7 
< u.uz 


7.730 


n a Aft 

U.44U 


n 7/17 

U.Z4Z 


n 1 1 
u.j iy 


n ns 

— U.UJ 




1 
1 


1 
1 


1 Q/I 00 
1 V4ZZ 


un osaas 
hij zjooj 


KJyj 


7.703 


n ka 1 

U.J41 


n /i 07 
u.4y / 


fi 71Q 
U.ZjS 


, n no 
< u.uz 


7.703 


n S/i 1 

U.J41 


n /i 07 
u.4y / 


n 719 

U.ZJS 


n ni 

— U.UJ 




1 
1 


1 
1 


1 Q9/IQ 

iys4y 


un oaqas 
hij zoyoj 


KJyD 


A A 1 
4.410 


n /i 77 
U.4/ / 


n i/i 1 

U. J41 


n 70.9. 
u.zos 


, n n7 
< u.uz 


A A I A 
4.410 


n /i 77 

U.4 / / 


n i/i 1 

U. 741 


n 799 
u.zss 


n oa 

—U.ZO 


n nA 
u.uo 





1 7 1 a in 11 

1, /,1Z,0, 1U,1 1 


on77^ 

ZU I Z J 


up 791 qs; 
HIJ Zo 1 oj 


UVj 


7 sns 

/.0U0 


n aa% 

U.44J 


n 7ss 

U.ZJS 


fi 'ifiA 

U. JOO 


n no^ 

U.UZJ 


7 7^ 
/ . / JJ 


n zios 

U.4Z7 


n 7Azl 
U.Z04 


U. JOZ 


n oo 
u.zz 


n nA 
u.uo 




7 A 1 n 1 s 

/ ,0, 1U, 1 J 


7 1 ni n 
Z 1 U 1 u 


Un 79/1/17 
HIJ Z844 / 


nQi 


C77 
O.jZ / 


n a a 1 

U.441 


n 77 1 

U.ZZl 


n i/i7 

U. J4 / 


n nA7 
u.uo / 


A in7 

O.JU / 


n 190 
u.7oy 


n 7io 
u.zjy 


n 11s 

U. JJJ 


n m 
—u.uz 


n m 
u.uz 


7 
z 


1 


1 /I1A 
Z14J0 


un 70 1 sn 
hij zy 1 JU 


nQi 


7 'con 
/.jyu 


n /i 1 /i 

U.414 


n 71s 

U.ZJJ 


n ins 
u. JUj 


n nn 

U.U JJ 


7 /1tt7 
/ .4SZ 


n i9Q 
u. jsy 


n 7/i/i 

U.Z44 


n 700 
u.zyy 


n m 
u.uz 


n nA 
u.uo 


7 
z 


1 


2173 1 


up imnA 

HIJ JUjUO 


noi 


7 743 


460 


n 7Azl 
V1.Z04 


fi 111 
U. J / / 


< 02 


7 743 


460 


264 


377 


23 






1 J 


21 850 


HIJ jUI / / 


093 


8 397 


476 


294 


n ^07 
u. jyz 


< 02 


8 397 


476 


294 


392 


40 


n m 

U.Ul 


2 


1 1 n 

1,1U 


1 990 

zi ssy 


rjpi m7QS 

rlJJ juzyj 


uyj 


0.0 JO 


n /i qq 
u.4oy 


n lie 

U.J Jo 


fi 1A7 
U. JOZ 


, n no 
< u.uz 


9 9SA 

o.ojo 


n A 9Q 

u.4sy 


n 11c 
U.77S 


n iA7 

U. JOZ 


n 09 
u.zs 




1 
1 


1 
1 


1 071 

ziyzj 


un 7Q91A 

hij zysjo 


KJyj 


7 1 7/1 
/. 1Z4 


n ah 

U.4Z / 


fi 77S 
VJ.ZZJ 


fi zinc 

U.4US 


n nsi 

U.U JJ 


a osn 
o.yju 


n i9A 
U.J so 


n 710 
u.zjy 


n loo 
u. jyy 


n oa 

U.ZO 




1 
1 


1 
1 


1 099 

ziyss 


Un 7Q991 

hij zyssj 


uyj 


/.yoj 


n soa 

U.JZO 


n /in 

U.4J1 


n 79.7 
u.zoz 


n no/i 

U.UZ4 


7 on9 
/ .yuo 


n snc 

U. JUS 


n /i n 
u.47 / 


n 779 
u.z /s 


n 1 9 
— u. is 




1 
1 


1 
1 


001 00 

ZZ1ZZ 


ii pi msm 

tiD jUjUI 


nQi 

KJyj 


7 

/.JOZ 


n sha 

U. DUO 


n /i 1 a 

U.414 


fi 79 1 
U.ZS1 


, n no 
< u.uz 


7 SCO 
/.JSZ 


n snA 

U.JUO 


fi A^A 

U.414 


n 79 1 

U.ZSl 


n n/t 

U.U4 




1 
1 


J 


07"* 1 Q 

zz Jiy 


un insns 


noi 

KJyj 


O. JZ1 


a aqa 
u.4yo 


U. JUU 


fi ^s 

U. J Jj 


^ fi no 
< u.uz 


A S71 
O.JZ1 


n ziOA 
u.4yo 


n i.nn 

U. JUU 


n ^"*s 

U. J JJ 


n ns 
— u.us 








0711A 
ZZjjO 


un msA7 
HIJ jUjoZ 


PMOC 

0IN00 


K lid 

J. / /u 


n los 
u. jyj 


n 7 1 a 

U.Z10 


n /i no 
u.4uy 


, n no 
< u.uz 


S 77n 

J. / /u 


n los 
u. jyj 


n 7 1 a 

U.Zl 


n /i no 
u.4uy 


n oa 

U.ZO 


n ni 

U.Ul 


4 


1 1 Q 1 S 

i,j,y,i j 


77/IS 1 
ZZ4J 1 


un m97A 
tiD j\jo /0 


uy4 


7 /1 70 

/.4 /y 


n s 1 1 

U.J 1 J 


n /i 1 c 

VJ.41S 


fi IQfi 

u.zou 


, n no 
< u.uz 


7 A 70 

/.4 /y 


n s 1 1 

U.J 1 J 


n /i 1 9 
U.4 is 


n 79n 
u.zsu 


n nA 
—u.uo 




1 
1 


1 
1 


00S7A 
ZZJ /o 


tin i(Y7no 
HD jU/Uo 


uyj 


^ 70A 

O. /OU 


n /177 

U.4Z / 


n 77/i 

U.ZZ4 


fi 17S 
U.J / J 


n no 9 

U.UZ 5 


A A9Q 

o.osy 


n /inA 

U.4U0 


n 01 1 

U.ZjI 


n nn 

U.J IK) 


n 1 q 
u. iy 




1 
1 


1 
1 


ZZOJ J 


ii pi 'lnoos 

HD JUoZJ 


noi 
vjy j 


6 726 


517 


311 


n ^7n 

VJ. JZU 


072 


6 489 


461 


330 


307 


—0 17 








22646 


14 pi -3-37 1 /i 
HD JJZ14 


094 


8 589 


518 


437 


265 


< 02 


8 589 


518 


437 


265 


17 






1 j 


77"79"7 
ZZ / S / 


HD iijyZ 


093 


7.592 


0.473 


0.3 18 


0.327 


< 0.02 


7.592 


0.473 


0.3 18 


0.327 


0.05 




1 


5 


22953 


HD jISZ/ 


093 


8.257 


0.468 


0.306 


0.390 


< 0.02 


8.257 


0.468 


0.306 


0.390 


0.41 




1 


1 


711 1 1 
ZJJl 1 


11 pi n 1 ^-7 

HD JZ14 / 


noi 
uyj 


O.ZUo 


n sott 
u.jyo 


n A17 

U.OJ / 


fi 71 1 
U.ZJl 


, n n7 
< u.uz 


A 7n9 
O.ZUO 


n sott 
u.jys 


n A17 
U.07 / 


n 711 

U.ZJl 


n 11 

U.JJ 


n 1 n 

U. 1U 



y 


10 1 1 1 Q 1 1 1 S 

i,z, j, /, iz,y, 1 j, 1 j 


7^994 

ZJSS4 


HD JZyoJ 


UVj 


7 fin/; 

/ . DUO 


n zii n 

U.41U 


fi 70S 

u.zzs 


fi i.^s 
U. J Jj 


n H7Q 

u.uzy 


7 s 1 n 

/.JlU 


n ^97 

U. JS / 


U.ZJO 


n ^"*n 

U. J JU 


n ns 
u.us 








241 10 


IT Pi 1191 1 

HD jjo 1 1 


UVj 


ft 71 1 
O. / 1 1 


U.40J 


n 7S^ 

U.ZoJ 


fi Af\Q 

u.4uy 


^- n no 
< u.uz 


9 71 1 
O. / 1 1 


n zias 

U.4DJ 


n 79^ 

U.ZSJ 


n zinc 
u.4uy 


n 09 
u.zs 


n ni 

U.Ul 


2 


1 2 


7sno/i 


i_r 1 -> ia^t: 
tlL) J4 j / j 


noi 

KJy5 


7 nos 
/.uyj 


n /i stt 

U.4JO 


n 7A/i 

U.Z04 


fi Af\A 
U.4U4 


, n no 
< u.uz 


7 nos 
/ .uyj 


n /i stt 

U.4JS 


n 7A/i 

U.Z04 


fi Af\A 
U.4U4 


n 17 

U.JZ 




1 
1 


1 
1 


7S77n 

Z3ZZU 


rllJ jj 1/1 


noi 

KJyj 


7 OOO 

/.yzy 


n A7/i 

U.0Z4 


fi ash 

U.OjU 


fi 1 An 

U. 10U 


, n no 
< u.uz 


7 070 

/.yzy 


n AO/i 

U.0Z4 


n Asn 

U.OjU 


n 1 An 

U. IOU 


n nn 
— u.uu 




1 
1 


1 

1Z 


25421 


II pi •3CQC/1 


094 


7 694 


536 


n sni 

U. JUI 


fi 7S7 
U.ZJ / 


< 02 


7 694 


536 


501 


257 


—0 04 






J 


25623 


irpi i^nn'i 


093 


7 623 


627 


655 


188 


< 02 


7 623 


627 


655 


1 88 


—0 12 






12 


0S971 
Zjo / J 


un i^inc 


noi 
uyj 


c i^i 

O. JOJ 


n /ias 

U.40J 


n 1 1 7 

U. J 1Z 


n ini 

U. JUJ 


n 1 1 
u. 1 1Z 


7.995 


n 17Q 
U.J /s 


n i/i7 

U. J4Z 


n 791 

U.ZSJ 


n 1 s 

U. 1 J 




1 
1 


1 


25963 


un o^oofi 


093 


7.368 


0.419 


0.210 


0.387 


< 0.02 


7.368 


0.419 


0.210 


0.387 


0.16 




1 


1 


0A071 
ZOZ / J 


un 1771 1 
tiU J 1 Z 1 J 


noi 


c 7 1 < 

o.Zl J 


n /i/iA 

U.440 


n 7ni 

U.ZUl 


n 70 1 
u.zy 1 


, n no 
< u.uz 


9 1 s 

S.Zl J 


n /i/iA 

VJ.440 


n 7m 

U.ZUl 


n 70 1 
u.zy 1 


n aa 
— u.44 




1 
1 


1 
1 


0A77Q 

zo / / y 


Un ^7^QzL 

niJ j / jy4 


UVj 


a 7in 

O.Z1U 


n AOS 
u.4yj 


fi ^A7 
U. JOZ 


fi 1.M 
U.J 1 / 


fi no 
< u.uz 


a 1 n 

O.Z1U 


n zios 
u.4yj 


n ^A7 

U. JOZ 


n 

U.J 1 / 


n 1 ^ 

U. 1 J 


n in 

U. 1U 


1 
j 


112 11 


7A9^A 
ZOO .54 


un ^7Qa^ 
xiu j / you 




7 ^<;7 
/. jj / 


n z!77 
U.4 / / 


U. JU / 


vj. joy 


^- n no 
< u.uz 


7 ^S7 
/ . J7 / 


n z!77 
U.4 / / 


U. JU / 


n 'iAQ 
vj. joy 


n ^n 

U. JU 


n ni 

U.Ul 


2 


1 1 s 
j, 1 j 


taqis 
zoyjj 


un ie 1 1 n 
rllJ Jol 1 U 


noi 
uyj 


c 1 en 

0. 1 OVJ 


n /i 1 a 

U.41 


fi 7HQ 

vj.zuy 


n loo 
u. jyy 


n 1 si 

U. 1 JJ 


7 A79 
/ .0 IO 


n 7QC 
u.zys 


n 7sn 

U.ZJVJ 


n 177 
U.J /z 


n 1 1 
u. 1 / 




1 
1 


1 


070n7 
Z /ZU / 


Un 1Q71H 


noi 
uyj 


7.337 


n /loi 
u.4yj 


fi 1A1 
U. JOJ 


n ini 

U. JUI 


, n no 
< u.uz 


1 117 
/ . JJ / 


n /loi 
u.4yj 


n iai 

U. JOJ 


n im 

U. JUI 


n n9 
—u.us 




1 
1 


1 
1 


070S1 
Z/Zjj 


un 1Q^7Q 


noi 

KJyj 


j.y4i 


n /i7 1 
U.4 / 1 


n 77tt 
u.z /s 


n /in 
U.4j / 


n n/11 

U.U4J 


s 9nn 

J.oUU 


n a ie 

VJ.4JS 


n 7on 
u.zyu 


n /no 
u.4zy 


n /ii 

U.4J 


A AC 

0.05 


4 


1 7 a 1 n 

1, /,0,1U 


07997 
Z/OO / 


un a cvxcn 

tiL) 4U3U/ 


noi 

KJyj 


7 1 1<C 
/. 1 J J 


n S/i 1 

U.J41 


n /iA7 

U.40Z 


n 7A 1 

U.ZOl 


, n no 
< u.uz 


7 1 is 
/. 1 jj 


n S/i 1 

U. J41 


n /iA7 

U.40Z 


n 7A 1 

U.ZOl 


—0.25 


n nA 
u.uo 


1 
j 


1 a 1 n 

1,0,1U 


28393 


un /i 1 nrvi a 


no 1 
(jy4 


^lO 

. jy 


U.J is 


fi 107 

u. jyz 


n 1 1 7 

U. J 1Z 


,. n no 
< u.uz 


9 A1Q 

o.ojy 


n s 1 9 
U.J is 


n 107 
u. jyz 


n 1 1 7 

U. J 1Z 


0. 18 




1 
1 


1 1 
1 j 


0O7n9 

zyzUo 


un A 7 1 07 
nl) 4ZJ.OZ 


093 


8.434 


0.520 


0.460 


0.295 


< 0.02 


8.434 


0.520 


0.460 


0.295 


0.07 




1 


5 


29271 


un /i 1Q1/1 
rllJ 4joJ4 


094 


5.073 


0.442 


0.269 


0.329 


< 0.02 


5.073 


0.442 


0.269 


0.329 


0.09 


a a" 
0.01 


3 


1,6,10 


ogsa9 


un /1 1 1 A7 
rllJ 4J1DZ 


noi 

KJyj 


O. J04 


n /i7tt 

U.4ZS 


fi 7/1A 
U.Z40 


n ini 

U. JUJ 


, n no 
< u.uz 


A 1A/1 
0.J04 


n /179 

U.4ZS 


n 7/iA 

U.Z40 


n im 

U. JUJ 


n f\A 

— U.U4 


n ni 

U.UJ 


7 
z 


a 1 n 

0,1U 


0Q7A1 
ZV / O 1 


tiD 4ZZJU 


UVj 


7 zl^ 
/.4JJ 


u.4oy 


n 7^7 

U.ZO / 


fi 

U. J JJ 


^ fi no 
< u.uz 


7 

/.4JJ 


n zlAQ 

u.4oy 


n 797 
u.zs / 


n ^n 

U. J JJ 


n m 

U.Ul 








7Q9zl^ 


un A%1A^ 
tiD 47 / 47 


CfJQO 

0IN00 


A HA7 
OAJOZ 


VJ . J J J 


fi 1 07 

u. iyz 


n /ii s 
U.4 is 


^- n no 
< u.uz 


A flAO 
O.UOZ 


n ^ss 

K). JJ 7 


n 1 07 
u. iyz 


n zi 1 s 

U.41 S 


n 1 
u. 1Z 


n m 
u.uz 


2 


1 1 s 

1,1 j 


30104 


un A A <Ozl 
rllJ 44j^4 


093 


6.61 5 


0.410 


0.212 


0.373 


< 0.02 


6.615 


0.410 


0.212 


0.373 


0. 15 




1 


1 


30243 


Un AAA 7 A 

rllJ 444 ZU 


093 


7.602 


0.426 


0.252 


0.380 


< 0.02 


7.602 


0.426 


0.252 


0.380 


0.29 




1 


1 


JUJ44 


un /i /i so 1 
tiD 44o Zl 


noi 

KJyj 


7 ISA 

/.JJO 


n Aid 

U.4ZU 


fi 71tt 
U.ZjS 


n ini 

U. JUJ 


, n no 
< u.uz 


7 1SA 
/ . JJO 


n /i7n 

U.4ZU 


n 719 

U.ZjS 


n im 

U. JUJ 


n 1 1 
u. 1 1 




1 
1 


1 
1 


30476 


un 4^780 

rllJ 4JZoy 


093 


6 669 


419 


213 


350 


< 02 


6 669 


419 


213 


350 


—0 02 






j 


m9An 

jUoOU 


un a <;i<;n 
rllJ 4J7JU 


noi 
uy7 


7 ttQ7 

/.oyz 


n a S7 

U.4j / 


fi 7A1 
U.ZO J 


n /im 

U.4U / 


, n no 


7 900 
/ .oyz 


n /i S7 

U.4J / 


n 7Ai 

U.ZOJ 


n Am 

U.4U / 


n oo 
u.zy 




1 


1 
1 


31246 


un /l *^17< 
HU 4o7 / J 


093 


7.914 


0.502 


0.401 


0.337 


< 0.02 


7.914 


0.502 


0.401 


0.337 


0.24 


A A 

0.01 


2 


1,10 


i 1 s/in 

Jl J4U 


un A 7 1 Q A 
rllJ 4/1 00 


noi 

KJyj 


7 ai 
/ . 1 y 


n /i /is 

U.44J 


fi 7AS 
U.ZO J 


n ias 

U. JOJ 


, n no 
< u.uz 


7 A l 

/.oiy 


n a /is 

U.44J 


n 7AS 
U.ZOJ 


n ias 

U. JOJ 


n 01 

U.Zj 




1 
1 


1 J 


31655 


un Al 1 S7 
rllJ 4 / 1 J / 


093 


7 613 


440 


268 


407 


< 02 


7 613 


440 


268 


407 


34 




j 


J 


3 1660 


un Al 1 77 
tiD 4 / 1 Z / 


093 


6 834 


437 


246 


369 


< 02 


6 834 


437 


246 


369 


10 






] 


nm n 

jZUlU 


un /i 77^7 
tiD 4 / / J Z 


noi 

KJyj 


C HA/1 


n sqi 

U. JOJ 


ft sen 

U. JOU 


n 7ns 

U.ZUj 


, n no 
< u.uz 


8.064 


n S9i 

U. JSj 


n S9n 

U. JSU 


n 7ns 

U.ZUJ 


n 1 n 

— U. 1U 




1 
1 


1 
1 


32984 


un <A70 1 
rllJ jUZoI 


093 


6.572 


0.592 


0.607 


0.206 


< 0.02 


6.572 


0.592 


0.607 


0.206 


0.04 


0.18 


8 


17 7 10OA1O11 

i,z, /,iz,y,o,iu,i 1 


JjUy4 


un ^ncnA 
tiD DUoUO 


noi 
uyj 


O.UJO 


n /i n 
u.4j / 


n 7in 

U.ZjU 


0.37 1 


, n no 
< u.uz 


6.056 


n /in 
U.4j / 


n 7in 

U.ZjU 


n 171 
U.J / 1 


n m 

U.U / 




1 


1 
1 


1117/1 
J J JZ4 


un K 1 070 
tiD j 1 yzy 


SN88 


7.404 


0.367 


fi 1 /I A 
U. 140 


n 7on 
u.zyu 


< 0.02 


7.404 


0.367 


n 1 /i a 

U. 140 


n 7on 
u.zyu 


n A/i 

— U.04 




1 


1 


11197 
JJJSZ 


un ^1710 
tiD J 1 z 1 y 


noi 

KJyj 


7 101 

/. jyj 


n /i 17 
U.47Z 


fi 71A 
U.ZJO 


n 171 
u. jzj 


, n no 
< u.uz 


7 101 
/.jyj 


n /117 
U.47Z 


n 7iA 

U.ZJO 


n 101 

U. JZJ 


n ni 

U.Ul 




1 


1 
1 


33690 


un zii A 1 

tiD 77147 


093 


6.825 


0.482 


0.323 


0.318 


< 0.02 


6.825 


0.482 


0.323 


0.318 


0.22 




1 


13 


119/1 9 
Jj848 


un <1A ^£ 

XllJ 7Z47D 


noi 

KJyo 


C 1 AA 
0. 144 


n sm 

U.JUZ 


fi 19.1 
VJ. JOJ 


n im 

U. JU / 


,. n no 


9 i/i/i 

S. 144 


n sn7 

VJ.JUZ 


n 191 

U. JSJ 


n im 

U. JU / 


n m 

U.Ul 




1 
1 




i/inAS 

J4U0J 


un <nn^ 
tiD 77 /Uj 


PMOC 

olNOO 


J. J J / 


n iqi 

U. JOJ 


n 1 Q/i 
u. iy4 


n 1 1 q 
u. j iy 


, n no 
< u.uz 


S SS7 
J. J J / 


n 191 

U. JSJ 


n 1 Q/i 
u. iy4 


n 1 1 q 
u. j iy 


n 1 7 
— u. 1 / 


n on 
u.zu 


A 

4 


1 a 1 n 

1,Z, 0,1U 


34069 


un s^7nA 
tiD jj / uo 


093 


6 857 


470 


297 


284 


^ fi no 
< u.uz 


6 857 


470 


297 


284 


—0 26 


09 


4 


1 2 6 10 


1/1710 

j4 / jy 


un ^^77n 
tiD 77 / ZU 


noi 
uyj 


7.507 


n /i n 
u.4j / 


fi 711 
U.ZJJ 


n 79/i 

U.Z04 


, n no 
< u.uz 


7.507 


n /i 17 
U.4j / 


n 711 
U.Z77 


n 79/i 

U.ZS4 


n m 

— U.JU 




1 


i 


35139 


HIJ 7oZ /4 


SN88 


7.750 


0.384 


0. 157 


0.273 


< 0.02 


7.750 


0.384 


0. 157 


0.273 


—0.55 




1 


1 


35910 


un cooik 
HIJ jooVj 


093 


6.594 


0.442 


0.235 


0.429 


< 0.02 


6.594 


0.442 


0.235 


0.429 


0.34 




1 


15 


36210 


tiD 7y4oo 


noi 


A 777 

0. 1 zz 


n /i 11 
u.477 


n 7si 

U.Z J J 


n 171 

U. JZJ 


, n no 
< u.uz 


6.722 


n /in 

U.47J 


n 7si 

U.ZJJ 


n ni 

U. JZJ 


0.02 




1 


1 


^ AOzlQ 

joz4y 


un ^£79. 1 
HIJ 7 0/01 


UVj 


7 242 


u.474 


271 


fi T.'XA 
U. J J4 


^- n no 
< u.uz 


7 242 


n zi^zi 

VJ.4J4 


271 


n ^zi 

U. J J4 


n in 

U. 1U 








"*A09S 
JOZSJ 


un ^ascK 

tiD jojVj 


UVj 


7 41 Q 

/.4iy 


n 477 

U.4Z / 


fi 717 
U.Z1Z 


fi 7AS 
U.ZOS 


^- n no 
< u.uz 


7 410 

/.4iy 


n zl77 
U.4Z / 


212 


n 7A9 

u.zos 


n ^n 

—U.JU 






A 

y 


1A7n/l 
JO / U4 


un KQ1A1 
tiD Jy /4 / 


noi 
uyj 


7 A07 

/.oy / 


n s n 
U.J 1 / 


n /ini 

U.4UJ 


n 79/i 

U.Z04 


, n no 
< u.uz 


7 A07 

/.oy / 


n s n 
U.J 1 / 


n /ini 

U.4UJ 


n 79/i 

U.ZS4 


n nA 
u.uo 




1 
1 


1 


1A9/IQ 
J084y 


un £H1 1 Q 

HiJ 0U7 1 y 


PMOC 

jINoo 


S OOO 

o.yzy 


n is 1 

U. JJ 1 


u. 1 1Z 


n im 

U. JUZ 


, n no 
< u.uz 


9 070 

o.yzy 


n is 1 

U. JJ 1 


n 1 1 7 
u. 1 1Z 


n im 
U.J uz 


n 97 
— u.s / 




1 
1 


A 

4 


i7 ^09 


tiD 1 OOO 


094 


8 549 


419 


230 


387 


< 02 


8 549 


419 


230 


387 


30 




^ 


J 


37349 


un f^i fin/; a 

HIJ 1 DUO rt 


093 


7 168 


542 


496 


266 


< 02 


7 168 


542 


496 


266 


03 


06 


O 


i,j,iz,y, 1 j,j 


17790 

3 i toy 


un A7im 

HIJ OZ7U1 


SN88 


O. /4U 


n ia 1 

U. Jul 


fi 1 7A 
U. 1Z0 


n 1 1 7 

U. J 1Z 


n no 
< u.uz 


a 7/i n 

O. /4U 


n ia 1 

U. JOl 


n 1 7A 
u. 1ZO 


n 1 1 7 

U. J 1Z 


n aa 

— U.uu 




1 
1 


A 

4 


38558 


un ^^7 1 
tiD ujZIo 


093 


7.973 


0.420 


0.231 


0.272 


< 0.02 


7.973 


0.420 


0.231 


0.272 


—0. 14 




1 


10 


19A7S 


un f.Af.f\f. 
tiD D40U0 


noi 

KJyj 


7 /l 17 
/.47Z 


n /i s/i 

U.4J4 


f\ 7 1 1 

U.Zl 1 


n 7nc 
u.zus 


, n no 
< u.uz 


7 /117 
/.4jZ 


n a s/i 

U.4J4 


n 7 1 1 

U.Zl 1 


n 7n9 
u.zus 


n 9s 

— U.SJ 


n 1 a 
u. 1 


1 
J 


Q 1 1 

z, y,ij 


jyU04 


un «z,a%(\ 

tiD 0747U 


UVj 


7 AA7 
/ . OO / 


n /ion 
u.4yu 


fi %A1 
U. J4 / 


fi 7QQ 

u.zyy 


^ fi no 
< u.uz 


7 AA7 
/.OO / 


n zion 
u.4yu 


n ^47 

U. J4 / 


n 70Q 

u.zyy 


n 17 
— u. 1Z 








S7 
jy 1 J I 


tiD 077 07 


UVJ 


o.yoz 


n ziss 

VJ.4J 7 


fi llfi 
U.ZZU 


n 77Q 

vj.zzy 


^ fi no 
< u.uz 


A QS0 

o.ysz 


n ziss 

U.4J J 


n 77n 

U.ZZU 


n 70Q 

u.zzy 


n aq 
— u.oy 




2 


1 


1QOQ9 

jyzys 


un AA77 1 
tiD OOZZl 


noi 
uyj 


O.UD4 


n a s 1 

U.4j 1 


fi 7sn 

U.ZjU 


n i7/i 

U. J / 4 


, n no 


9 nA/i 

O.U04 


n /i s 1 

U.4J 1 


n 7sn 
U.ZjU 


n i7/i 

U. J / 4 


n 1 7 
U.l / 




1 
1 


1 j 


1Q1/IO 

jyj4Z 


un fn 1 oo 
tiD 0/1 yy 


noi 

UVj 


7 1 Al 
/. 101 


n sno 
u.juy 


fi A 1 S 
U.41 J 


n 79S 
U.ZOJ 


, n no 
< u.uz 


7 1 Al 
/ . 101 


n sno 
u. juy 


n /i 1 s 

U.41 J 


n 79S 
U.ZSJ 


n nA 
u.uo 


n nA 
u.uo 


7 
z 


1 1 1 

1,1 j 


1Q/I 1 7 

jy4i / 


Un f^f^A 7tt 
tiD OO4Z0 


noi 

KJyj 


7SS 
O.ZJ J 


n /i /is 

U.44J 


H 7SA 
U.ZjO 


0.377 


, n no 
< u.uz 


9 7SS 

o.Zjj 


n /i /is 

U.44J 


n 7SA 
U.ZJO 


0.377 


n 1 1 

U.Jl 




1 


1 


401 18 


un f^'ncwi 

tiD OOU 1 / 


093 


6 797 


420 


194 


264 


< 02 


6 797 


420 


194 


264 


—0 42 


n m 

U.UJ 


2 


1 Q 


40283 


Un ££Q7£ 

tiD ooy / 


SN88 


6 719 


373 


203 


342 


< 02 


6 719 


373 


203 


342 


02 




^ 




40497 


HD 68638 


093 


7.509 


0.457 


0.276 


0.267 


<0.02 


7.509 


0.457 


0.276 


0.267 


-0.19 




1 


9 




HD 69582 


093 


7.575 


0.430 


0.243 


0.321 


<0.02 


7.575 


0.430 


0.243 


0.321 


0.09 




1 


3 


40693 


HD 69830 


093 


5.958 


0.457 


0.297 


0.314 


<0.02 


5.958 


0.457 


0.297 


0.314 


-0.00 


0.12 


8 


1,3,7,12,6,10,15,5 


40952 


HD 70642 


093 


7.169 


0.435 


0.252 


0.350 


<0.02 


7.169 


0.435 


0.252 


0.350 


0.17 


0.03 


3 


1,10,13 


41254 


HD 72234 


093 


7.173 


0.421 


0.186 


0.362 


0.022 


7.100 


0.404 


0.192 


0.358 


-0.12 




1 


1 


41317 


HD 71334 


093 


7.814 


0.415 


0.210 


0.324 


<0.02 


7.814 


0.415 


0.210 


0.324 


-0.06 




1 


1 


41661 


PLX 2019 


SN88 


11.919 


0.549 


0.387 


0.160 


<0.02 


11.919 


0.549 


0.387 


0.160 


-1.72 




1 


8 



A. S. Arnadottir et al.: Metallicities and stellar classification from Stromgren photometry, Online Material p 12 



41926 


un 77671 


093 


6 379 


473 


291 


258 


< 02 


6 379 


473 


291 


258 


—0 36 


02 


4 


1 2 6 10 


4201 1 


14 Pi 77760 


UVj 


7 225 


4S7 
U.4JZ 


7S4 
U.Z54 


^S7 
U.Jo / 


^ 07 

< u.uz 


7 225 


4S7 
U.4JZ 


7S4 
U.Z54 


n iS7 

U.jo/ 


10 

U. JU 


07 

u.uz 


2 


1 2 


42074 


tt n 77760 
IIU / Z / OU 


AQT 

UVj 


7 ^170 
/. JZX) 


A9.2 


^"*6 
U.J JO 


'ios 

U.J Uo 


^ 07 
< U.UZ 


7 170 
/.JZU 


4S1 
U.45J 


116 
U.J JO 


10s 

U. JUo 


1 1 

U. 1 J 


07 

u.uz 


2 


1 Q 

*?y 


42214 


un 717S6 
rlU /JZJO 


093 


8 061 


473 


307 


349 


< 02 


8 061 


473 


307 


349 


27 




\ 


10 


42282 


Tin 71S76 
xllJ / JJZO 


no4 


£ 077 

o.y /z 


4S 1 
U.4J 1 


242 


421 


07 

< u.uz 


S 077 

o.y / z 


4S 1 
U.4J 1 


242 


421 


O 76 
U.ZO 


07 

u.uz 


2 


1 1 

1,1U 


47400 

4Z4yy 


tt n 71667 
t\U 1 JOO / 


UVj 


7 601 


4QS 

u.4yo 


^7 
U. J J / 


7SS 
U.ZJo 


^- 07 

< u.uz 


7 601 
/ .OU1 


4QS 

u.4yo 


117 
U. J J / 


7SS 
U.ZJo 


40 

— u.4y 


1 s 

U. 1 J 


2 


1 2 


42808 


un 74S76 

1LLJ 1 '-tJ 1 O 


093 


6 562 


538 


446 


263 


< 02 


6 562 


538 


446 


263 


03 


01 


2 


6 10 


43686 


un 76700 

1LLJ IMi UU 


093 


8 149 


456 


250 


431 


< 02 


8 149 


456 


250 


431 


38 


06 


2 


1 10 


43852 


14 Pi 767 1 Q 

1U_J / OZ 1 o 


093 


7 710 


473 


306 


301 


< 02 


7 710 


473 


306 


301 


07 






j 


44075 


14 pi 76017 
rliJ /OyjZ 


SN88 


5 801 


354 


117 


297 


< 02 


5 801 


354 


117 


297 


— 1 02 






Q 

y 


440SQ 

44uoy 


14 pi 767S7 
IIU / O / J Z 


uyj 


7 4S4 
/.4o4 


412 


70S 
U.ZUo 


-^s 1 

U. JJ 1 


07 

< u.uz 


7 4S4 

/ .454 


412 


70S 
U.ZUo 


isi 

U. JJ 1 


01 

U.UJ 








44007 


14 pi 767S0 
xllJ / O / 5U 




7 64S 
/ . 04 


414 


7^4 
U.ZJ4 


^61 
U. Jul 


^- 07 

< u.uz 


7 64S 
/ .D4o 


414 


714 
U.ZJ4 


161 
U. JOl 


17 

u. 1 / 






1 
j 


44137 


un 76000 

1117 1 U7U7 


093 


7 843 


452 


263 


407 


< 02 


7 843 


452 


263 


407 


38 








44SQ7 
'+4- oyz 


pr pi HQ A 1 ft 
rliJ / o4 1 


AQO 

UVj 


j.yjy 


470 

u.4zy 


7 1 s 

U.Zl J 


'iss 

U.J JO 


^ 07 
< U.UZ 


S QSQ 

j.yjy 


470 

u.4zy 


7 1 s 

U.Zl J 


1SS 
U. JJo 


O 17 

— u. 1Z 






4 


46007 
4ouu / 


14 Pl 01 1 in 


AQT 


S 70S 

o.zyo 


4"*S 


747 

U.Z4 / 


^66 
U.J 00 


07 
< U.UZ 


S 70S 

o.zyo 


41S 
U.4JJ 


747 
U.Z4 / 


166 
U. JOO 


24 






1 s 
1 j 


46sso 

40 JoU 


14 pi S7 1 06 
rliJ oZlUO 


093 


7 190 


570 


sso 

U. JJU 


7^4 
U.ZJ4 


< 02 


7 190 


570 


550 


714 
U.ZJ4 


07 


00 

u.uy 




112 9 


48133 


P. 1 ^68 1 A 


094 


7 910 


522 


415 


308 


< 02 


7 910 


522 


415 


308 


Oil 






2 


4S11 1 

45 JJ 1 


14 pi SSS 1 7 
11 IJ ojj 1 Z 


093 


7 627 


660 


666 


176 


< 02 


7 627 


660 


666 


176 


—0 10 






13 


/IS/171 
4o4ZJ 


14 Pi Qcmi 
xlU OJJUl 


AQ1 


7 7/1 A 
/. /40 


n a i& 
U.440 


n 7S 1 

U.ZJ 1 


U. JZU 


, a m 
< u.uz 


7.746 


0.436 


n 7S1 

U.ZJ 1 


n nn 

U. JZU 


n 1 q 
u. iy 






1 
1 


zioisn 
4yjJU 


14 Pi Q"71«0 
rLU / Jjy 


AQ1 


7 /1QS 

/.4yj 


n /170 
u.4zy 


n 77/i 

U.ZZ4 


U. J4U 


,. A AO 

< u.uz 


7 /IQS 

/ .4yj 


n /no 
u.4zy 


n 77/i 

U.ZZ4 


n i/in 

U. J4U 


n nA 
u.uo 






1 
1 


4Q6sn 

4VOOU 


14 pi S7S16 
IIU /oJD 


AQO 


7 S16 
/.J IO 


4^0 


7S^ 
U.ZJ J 


401 
U.4U1 


^- 07 
< U.UZ 


7 SI 6 
/.JlO 


410 

u.4jy 


7S1 
U.ZJ J 


n 401 

U.4U1 


16 
U.JO 








49908 


un SS7^0 
riu oozju 


093 


6 553 


790 


741 


030 


< 02 


6 553 


790 


741 


030 


—0 10 






14 


49942 


un SS171 
IIU ooj / 1 


SN88 


8 414 


407 


186 


329 


< 02 


8 414 


407 


186 


329 


—0 31 








sosos 

JUJUJ 


Un SQ76Q 

iiu oyzoy 


AQ1 


6 6S6 
0.0 JO 


470 
U.4ZU 


70S 
U.ZUo 


7Q7 

u.zyz 


07 

< u.uz 


6 6S6 
O.OjO 


470 
U.4ZU 


70S 
U.ZUo 


707 

u.zyz 


—0 21 


01 

U.Ul 




1 


5 1257 


Un 007 1 1 
rLLJ y\) /ll 


093 


7 876 


482 


337 


359 


< 02 


7 876 


482 


337 


359 


30 






j 


51258 


un 00777 


093 


7 875 


445 


271 


388 


< 02 


7 875 


445 


271 


388 


36 








52409 


un Q77SS 
riu vz. / oo 


093 


7 317 


439 


243 


385 


< 02 


7 317 


439 


243 


385 


31 


03 




1 7 10 13 


52462 


un Q7Q4S 
tlL) VZV4J 


094 


7 713 


507 


387 


279 


< 02 


7 713 


507 


387 


279 


13 








s/inis 

J4UJJ 


un GS71S 


AQ1 

uyj 


7 /177 
/.4ZZ 


n oq 1 


n /i 1 q 
u.4iy 


n 1 ss 

U. 1 JJ 


, a no 
< u.uz 


7 /177 
/.4ZZ 


n qs 1 
u.ysi 


n a 1 
u.4iy 


n 1 ss 

U. 1 JJ 


n A7 
— u.o / 






14 


S47S7 
J4Zo / 


un 06471 

11 U y04ZJ 


AQO 


7 7^^l 


477 
U.4Z / 


222 


^70 
\). J /U 


^ 07 
< U.UZ 


7 711 
/.ZJJ 


477 

U.4Z / 


222 


n i7n 

U. J /u 


10 

U. 1U 








54538 


P. I Q^SO 
VjJ yjJU 


093 


9 728 


471 


286 


286 


< 02 


9 728 


471 


286 


286 


—0 34 






2 


54651 


RD 1 171 6 

O U 1 U JZlU 


093 


9 192 


636 


559 


135 


< 02 


9 192 


636 


559 


135 


— 1 14 






g 


S47n4 
J4 /U4 


Un 07141 
xlJJ y / J4 J 




7 0S7 


460 


7Q6 

u.zyo 


^74 

U. JZ4 


07 

< u.uz 


7 OS 7 
/.UJZ 


460 
U.4DU 


706 

u.zyo 


n 174 

U. JZ4 


04 
— U.U4 






] 


55013 


Un Q7QQS 
rLU y /yyo 


SN88 


7 362 


397 


185 


260 


< 02 


7 362 


397 


185 


260 


—0 41 








55022 


un 0701 6 

IIU V / V 1 


SN88 


9 209 


293 


104 


407 


025 


9 126 


273 


111 


403 


1 06 

— 1 .uo 






4 


55210 


un Q070 1 
nu voz,o 1 


093 


7 272 


457 


254 


288 


< 02 


7 272 


457 


254 


288 


—0 20 








55846 


Un 0040 1 


093 


6 488 


484 


335 


362 


< 02 


6 488 


484 


335 


362 


34 








SSS/1 S 


Un OQ/1 07 


AQ1 


7 ssn 


n S7Q 
U.J 10 


n S70 
u.j /y 


n 7A7 

u.zoz 


, a no 
< u.uz 


7 ssn 

/ .JJU 


n S7S 

U.J /o 


n S7Q 

u.j /y 


n 7A7 

u.zoz 


n 11 

U.JJ 


n ns 

U.UJ 




17 11 

1,Z, Ij 


ssonn 
jjyuu 


un QQ^i n 
riu vyoiu 


AQ1 


7/11/1 
/.414 


n a i& 


n 7^0 
u.zjy 


n 177 
U. J / / 


, a no 
< u.uz 


7/11/1 
/.414 


n a ia 

U.4J0 


n 710 
u.zjy 


n 177 

U. J / / 


n 71 

U.ZJ 




* 


1 
1 


S6747 
J0Z4Z 


un 1 oni so 
nu 1UU10U 


AQO 


146 

y. 140 


6S7 
U.OJZ 


660 

u.ooy 


0111 

U. 1 Jl 


^- 07 
< U.UZ 


Q 146 
y. 14D 


6S7 
U.OJZ 


660 

u.ooy 


n 1 11 

U. 1 Jl 


00 

— u.uu 


07 

u.uz 




1 4 


56452 


un 1 006?^ 
nu 1 uvju^j 


093 


5 955 


485 


320 


241 


< 02 


5 955 


485 


320 


241 


—0 38 


02 




1 13 


s6sio 


un 1 01 7SQ 

III J 1 U 1 Z, J 7 


093 


6 409 


508 


229 


315 


< 02 


6 409 


508 


229 


315 


—0 69 






I 


sasij 


un 1 ni 7/17 
rliJ 1U1Z4Z 


AQ1 


7 A 1 1 
/.Oil 


n a 1 7 

U.41Z 


n 77A 

u.zzo 


n 177 
U. JZ / 


,. n m 
< u.uz 


7 A1 1 

/ .01 1 


n a 1 7 

U.41Z 


n 77A 

u.zzo 


n 177 

U. JZ / 


n ns 

U.Uo 






1 
j 


saoqs 
joyyo 


un 1 n 1 ^tt 1 


AQ1 


7.75 1 


n AH7 

u.ouz 


U. JoU 


n 1 7s 
u. 1 / J 


, n m 
< u.uz 


7.75 1 


n An7 
u.ouz 


n ssn 

U. JoU 


n 1 7s 
u. 1 / J 


n 17 

— U. JZ 




: 


1 1 
1 j 


S7001 

J / UU 1 


un 1 01 *;6^ 
nu juj 


094 


6 436 


404 


212 


334 


< 02 


6 436 


404 


212 


334 


04 




: 


7 


5727 1 


Un 1 0707 1 
rlU 1 UZU / 1 


094 


7 973 


475 


315 


309 


< 02 


7 973 


475 


315 


309 


01 








S77Q1 
J / Zy 1 


un 1 07 1 1 7 
nu 1 uz 11/ 


AQO 


7 462 


4SS 


746 
U.Z40 


407 
U.4U / 


s- n n7 
< u.uz 


7 462 


4SS 
U.4J J 


n 746 
U.Z40 


n 407 
U.4U / 


10 

U. JU 


01 

U.Ul 




1 1 1 
1,1 j 


S71/1 Q 

j / J4y 


un 1 m 1 

nu lUZlJo 


CMOO 


o.UOO 


u.jyj 


n 1 ai 

U. IOJ 


u. juy 


, n n7 
< u.uz 


S nAA 
O.UOO 


n iqi 
u. jyj 


n 1 ai 

U. IOJ 


n ino 
u. juy 


n ai 
—U.4 / 








S7441 
J /44J 


un 1 07^6<; 

rlU 1 UZ4D J 


AQO 


4 SQ7 

4.oyz 


41 S 
U.41o 


1 QQ 

u. lyy 


77S 
U.Z /o 


^- 07 
< U.UZ 


4 SQ7 

4.oyz 


41 S 
U.41o 


1 00 
u. lyy 


77S 
U.Z /o 


17 
— U. JZ 


07 

u.uz 




1 1 1 
1,1 j 


57450 


RnxSi 16Q6 

DL/TJ 1 IU7U 


SN88 


9 912 


397 


100 


180 


< 02 


9 912 


397 


100 


180 


— 1 48 






I 


57507 


un 1 07J.^S 


093 


6 478 


433 


210 


281 


< 02 


6 478 


433 


210 


281 


—0 27 


01 


2 


1 13 


57939 


un 1 o^oo*; 

nlJ 1UJUVJ 


SN88 


6 416 


484 


219 


167 


< 02 


6 416 


484 


219 


167 


— 1 28 


14 




1 7 12 


ssnA7 

JoUO / 


un 1 m/i ^7 
nu 1UJ4jZ 


AQ1 


Q 7 1 1 
O.Zl 1 


n /i7n 


n 77/i 

U.ZZ4 


n 7S7 
U.Zo / 


,. n m 
< u.uz 


Q 7 1 1 
o.Zl 1 


n /un 

U.4ZU 


n 77/i 

U.ZZ4 


n 7S7 
U.Zo / 


n 1 n 

— U. 1U 


n ns 

U.UJ 


z 


1 7 

1,Z 


58345 


un 1 0^Q^7 


093 


6 949 


630 


709 


162 


< 02 


6 949 


630 


709 


162 


15 


16 




3 12 13 5 


58576 


Un 1 OzL^OA 
nU 1U4JU4 


093 


5 546 


464 


319 


335 


< 02 


5 546 


464 


319 


335 


30 


09 




1 12 13 


58843 


un 1 OzLSOO 


SN88 


9 227 


382 


141 


255 


< 02 


9 227 


382 


141 


255 


—0 82 






I 


SQS77 

jyj /z 


un 1 n^i 


AQ1 

uyj 


7 on 
/.yi / 


n /171 
U.4 / 1 


u. jzy 


n i/i 1 

U. J41 


, n n7 
< u.uz 


7 Q 1 7 

/ .y 1 / 


n /171 
U.4 / 1 


n 17Q 
u. jzy 


n i/i 1 

U. J41 


n 1 o 
u.iy 


n no 
u.uy 


L 


1 1 
i,j 


SQ7S0 


un 1 06S 1 6 

nu 1 uoj 1 




6 111 
0. 1 1 1 


1 1 £ 
U. J lo 


1 10 

U. 1 1U 


11s 

U. J JJ 


^- 07 
< U.UZ 


6 111 
0. 1 1 1 


011s 

U. J lo 


n 1 10 

U. 1 1U 


n 11s 

U. J JJ 


so 

— U.oU 


OS 
U.Uo 


2 


4 

4,y 


6008 1 


Un 1 071 zLS 
rlU 1U / 14o 


093 


8 022 


428 


238 


404 


< 02 


8 022 


428 


238 


404 


31 






j 


60729 


nu 1U0JU7 


093 


8 231 


437 


164 


366 


< 02 


8 231 


437 


164 


366 


13 




\ 




61028 


un 1 0&S7/1 

rliJ 1 Uo 5/4 


093 


8 764 


457 


277 


356 


< 02 


8 764 


457 


277 


n is6 

U. JJO 


21 


05 


2 


1 1 

1,1U 


A 1 7Q1 


un 1 no7nn 
nu 1UVZUU 


093 


7. 137 


n /Iqa 
u.4yo 


U.J J 1 


n 777 
U.Z /z 


,. n n7 
< u.uz 


7. 137 


n /iqa 
u.4yo 


n is 1 

U. JJ 1 


n 777 
U.Z /z 


n 7A 

—U.ZO 


n m 
u.u / 


z 


1 1 1 
1,1 j 


A 1 SOS 


Un 1 HQ7/1 

riu 1 uy / 4y 


AQ1 


8. 176 


n /17S 

U.4ZJ 


n 7H7 
VJ.ZU / 


n iqs 
u. jyj 


, n n7 
< u.uz 


8. 176 


n /us 

U.4ZJ 


n 7m 
u.zu / 


n iqs 
u. jyj 


n 7A 

U.ZO 




1 


1 J 


62145 


un 1 1 08"^^ 
nu 1 iuojj 


AQT 


7 014 


548 


477 


286 


< 02 


7 014 


548 


477 


286 


15 






Q 

y 


62345 


un 1 1 1 0^1 

II 1 7 ill Uj 1 


093 


6 890 


426 


250 


376 


< 02 


6 890 


426 


250 


376 


28 








62523 


un 1 1 1 -iq<; 
nu 111 jyJ 


093 


6 288 


438 


241 


334 


< 02 


6 288 


438 


241 


334 


Oil 


04 


2 


1 7 


67S14 
OZJ J4 


un 1 1 1 7^7 
nu 1 1 izjz 


AQO 

uyj 


7 SOS 


4^6 

U.4JO 


211 


771 
U.Z / J 


07 

< u.uz 


7 SOS 

/.jyo 


n 416 

U.4J0 


211 


771 
U.Z / J 


16 
—U.JO 






1 

1U 


62536 


un 1 1 1 ^oa 

nu ill jyo 


093 


7 105 


425 


213 


368 


< 02 


7 105 


425 


213 


368 


OS 
U.Uo 








62607 


un 1 1 ISIS 
nu 1 1 1 j 1 j 


093 


8 113 


437 


201 


241 


< 02 


8 113 


437 


201 


241 


—0 60 




j 


j 


63048 


un 1 1 77S7 
nu 1 izz-j / 


093 


7 809 


423 


213 


336 


< 02 


7 809 


423 


213 


336 


—0 03 




\ 


I 


64150 


un 1 \A\1A 

nu 1141 / 4 


093 


6 794 


423 


217 


340 


< 02 


6 794 


423 


217 


340 


07 








A /1 7 1 Q 
04Ziy 


un 1 1 AnM\ 
nu 1 14Z0U 


AQ1 

uyj 


7 ISA 
/. JJO 


n A S7 
U.4JZ 


n 7/is 

U.Z4o 


nun 

U. J 1U 


, n n7 
< u.uz 


7 1SA 
/.JJO 


n A S7 
U.4JZ 


n 7/is 

U.Z4o 


nun 

U. J 1U 


n no 
— u.uy 




1 
1 


1 
1 


6477 S 
04Z / J 


on _i_6S 71/1 
oU +OS / 14 


AQT 


£ S6S 

0.000 


S47 
U. J4Z 


460 
U.4DU 


7S7 
U.Zo / 


07 
< U.UZ 


S S6S 
0.0O0 


S47 
U. J4Z 


n 46n 

U.40U 


7S7 
U.Zo / 


77 
u.zz 






Q 
O 


64408 


un 1 1461 ^ 
nu 1 ituij 


093 


4 848 


441 


235 


390 


< 02 


4 848 


441 


235 


390 


24 




\ 


I 


64426 


un 1 14767 
nu 1 it / uz 


SN88 


7 324 


366 


123 


300 


<- 09 
<. u.uz 


7 324 


366 


123 


300 


—0 68 


07 


3 


1 7 10 


644S7 
044 J / 


Un 1 1zL7S^ 
H1J 114/ oj 


no 4 


7 S6S 


O S71 
U. JZl 


4SS 
U.4Jo 


100 

u. juy 


^- 07 


7 S6S 
/ . JOJ 


S71 
U. JZ1 


n 4ss 

U.4JO 


100 

u. juy 


1 1 

U. 1 J 


07 

u.uz 


2 


1 1 

1,1U 


644SQ 
D44jy 


Un 1 1 4770 

nu 114/ zy 


SN88 


6 687 


391 


1 6^ 
U. IOJ 


144 
U. J44 


07 

< u.uz 


6 687 


391 


163 


344 


—0 27 


01 


2 


1 1 

1,1U 


64S77 
04J / / 


Un 1 1 4Q46 

nu 1 i4y4o 


093 


5 321 


523 


322 


317 


< 02 


5 321 


523 


322 


317 


—0 21 








64924 


un 1 1 ^61 7 
nu 1 uui / 


093 


4 734 


433 


256 


328 


< 02 


4 734 


433 


256 


328 


03 


05 


3 


1 12 13 


64965 


LHS 27 1 5 


SN88 


10.803 


0.587 


0.517 


0.115 


< 0.02 


10.803 


0.587 


0.517 


0.115 


-1.46 


0.03 


2 


8,14 


65036 


HD 115585 


094 


7.432 


0.457 


0.260 


0.407 


<0.02 


7.432 


0.457 


0.260 


0.407 


0.34 




1 


1 


65352 


HD 116442 


093 


7.053 


0.467 


0.310 


0.251 


<0.02 


7.053 


0.467 


0.310 


0.251 


-0.40 




1 




65355 


HD 116443 


093 


7.343 


0.493 


0.369 


0.260 


<0.02 


7.343 


0.493 


0.369 


0.260 


-0.36 


0.04 


2 


1,9 


65530 


HD 117043 


093 


6.510 


0.458 


0.272 


0.352 


<0.02 


6.510 


0.458 


0.272 


0.352 


0.29 




1 


9 


65708 


HD 117126 


093 


7.432 


0.417 


0.200 


0.347 


<0.02 


7.432 


0.417 


0.200 


0.347 


-0.03 




1 


1 


65721 


HD 117176 


093 


4.965 


0.451 


0.221 


0.354 


<0.02 


4.965 


0.451 


0.221 


0.354 


0.00 


0.09 


4 


1,7,9,10 


65808 


HD 117207 


093 


7.248 


0.451 


0.255 


0.358 


<0.02 


7.248 


0.451 


0.255 


0.358 


0.24 


0.05 


2 


1,13 



A. S. Arnadottir et al.: Metallicities and stellar classification from Stromgren photometry, Online Material p 13 



65982 
66238 
66618 
66765 
67408 
67487 
67620 
68273 
68634 
68682 
69357 
69390 
69881 
69972 
70016 
70470 
70873 
71462 
71735 
71743 
72312 
72339 
72577 
72688 
72875 
73005 
73182 
73184 
73241 
73869 
74135 
74235 
74432 
74434 
74500 
75181 
75266 
75676 
75676 
75722 
75829 
76200 
78170 
78241 
78709 
78775 
78843 
79143 
79190 
79242 
79242 
79537 
79619 
79967 
81022 
81210 
81294 
81300 
81347 
81746 
81767 
81813 
81819 
81935 
82588 
82636 
83229 
83906 
83990 
84489 
84636 
84801 
84905 
84988 
85017 
85042 
85235 
85653 
85969 
86013 
86375 
86400 
86765 
86796 
86974 
86985 
87062 



HD 117635 
HD 117939 
HD 118475 
HD 118972 
HD 120237 
HD 120467 
HD 120690 
HD 121849 
HD 122676 
HD 122742 
HD 124106 
HD 124244 
HD 125184 
HD 125072 
HD 125455 
HD 126511 
HD 127334 
HD 128428 
HD 128674 
HD 128987 
HD 130307 
HD 130322 
HD 130871 
HD 130992 
BD +23 2751 
HD 132142 
HD 131976 
HD 131977 
HD 131923 
HD 134319 
HD 134474 
HIP 74235 
HD 135101 
HD 135101 
HD 134987 
HD 136352 
HD 136834 
HD 138004 A 
HD 138004 B 
HD 137778 
HD 139813 
HD 138549 
HD 142709 
HD 143291 
HD 144287 
HD 144579 
HD 144253 
HD 144009 
HD 144628 
HD 142022 
HD 142022 
HD 145417 
HD 147231 
HD 146481 
HD 149143 
HD 149750 
BD -14 4454 
HD 149661 
HD 149724 
HD 150248 
HD 150437 
HD 151541 
HD 150474 
HD 150689 
HD 152391 
HD 152792 
HD 153075 
HD 154962 
HD 154577 
HD 155974 
HD 156365 
HD 156826 
HD 157089 
HD 155918 
HD 157172 
HD 157347 
HD 158633 
HD 159062 
HD 158783 
HD 159482 
HD 159868 
HD 160346 
HD 161098 
HD 160691 
HD 161797 
HD 161555 
BD -8 4501 



093 

093 

SN88 

093 

SN88 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

SN88 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

094 

094 

094 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

093 

094 

093 

093 

SN88 

093 

094 

SN88 

093 

093 

SN88 

SN88 

093 

093 

093 

093 

093 

SN88 

093 

093 

093 

093 

093 

093 

093 



7.325 
7.284 
6.976 
6.922 
6.584 
8.152 
6.442 
8.155 
7.127 
6.273 
7.924 
8.467 
6.466 
6.642 
7.577 
8.365 
6.362 
7.803 
7.393 
7.238 
7.776 
8.036 
9.060 
7.790 
8.621 
7.756 
8.052 
5.725 
6.346 
8.425 
8.880 
9.058 
6.675 
7.518 
6.468 
5.654 
8.255 
7.496 
9.831 
7.567 
7.356 
7.962 
8.026 
8.003 
7.094 
6.665 
7.379 
7.232 
7.113 

11.054 
7.725 
7.522 
7.836 
7.097 
7.899 
8.588 

10.332 
5.766 
7.854 
7.026 
7.853 
7.640 
7.162 
7.511 
6.608 
6.818 
7.011 
6.353 
7.385 
6.094 
6.603 
6.316 
6.961 
7.012 
7.848 
6.293 
6.429 
7.215 
7.096 
8.387 
7.230 
6.501 
7.671 
5.123 
3.418 
7.353 

10.586 



0.474 
0.424 
0.386 
0.504 
0.355 
0.700 
0.433 
0.432 
0.458 
0.452 
0.515 
0.420 
0.454 
0.583 
0.494 
0.460 
0.441 
0.466 
0.423 
0.439 
0.521 
0.475 
0.545 
0.568 
0.554 
0.482 
0.944 
0.609 
0.443 
0.419 
0.482 
0.487 
0.436 
0.460 
0.434 
0.401 
0.560 
0.415 
0.688 
0.532 
0.481 
0.438 
0.624 
0.465 
0.470 
0.455 
0.590 
0.450 
0.494 
0.821 
0.464 
0.504 
0.443 
0.418 
0.415 
0.418 
0.557 
0.491 
0.460 
0.418 
0.426 
0.469 
0.477 
0.574 
0.456 
0.415 
0.389 
0.440 
0.510 
0.321 
0.418 
0.519 
0.379 
0.389 
0.466 
0.426 
0.466 
0.458 
0.424 
0.382 
0.451 
0.551 
0.425 
0.432 
0.474 
0.414 
0.447 



0.284 
0.191 
0.206 
0.363 
0.167 
0.785 
0.236 
0.202 
0.242 
0.264 
0.370 
0.195 
0.247 
0.594 
0.374 
0.301 
0.245 
0.277 
0.204 
0.269 
0.405 
0.305 
0.507 
0.556 
0.498 
0.297 
0.486 
0.660 
0.228 
0.222 
0.376 
0.216 
0.217 
0.251 
0.256 
0.198 
0.563 
0.244 
0.699 
0.455 
0.298 
0.264 
0.641 
0.274 
0.270 
0.232 
0.595 
0.251 
0.363 
0.691 
0.287 
0.280 
0.217 
0.159 
0.206 
0.209 
0.461 
0.366 
0.267 
0.202 
0.245 
0.280 
0.261 
0.565 
0.285 
0.158 
0.144 
0.235 
0.391 
0.143 
0.230 
0.296 
0.139 
0.145 
0.298 
0.221 
0.271 
0.258 
0.209 
0.126 
0.219 
0.500 
0.215 
0.244 
0.259 
0.200 
0.042 



0.249 
0.303 
0.372 
0.287 
0.364 
0.079 
0.315 
0.294 
0.314 
0.317 
0.285 
0.379 
0.413 
0.230 
0.285 
0.321 
0.366 
0.412 
0.265 
0.304 
0.275 
0.316 
0.231 
0.233 
0.212 
0.267 
0.189 
0.187 
0.361 
0.276 
0.318 
0.159 
0.369 
0.353 
0.375 
0.291 
0.241 
0.202 
0.099 
0.286 
0.292 
0.310 
0.173 
0.252 
0.325 
0.226 
0.206 
0.327 
0.254 
0.079 
0.364 
0.162 
0.328 
0.319 
0.424 
0.379 
0.188 
0.297 
0.398 
0.323 
0.389 
0.281 
0.364 
0.221 
0.298 
0.325 
0.298 
0.409 
0.224 
0.407 
0.406 
0.327 
0.326 
0.271 
0.350 
0.349 
0.240 
0.238 
0.366 
0.277 
0.356 
0.261 
0.282 
0.395 
0.398 
0.399 
0.270 



<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
0.026 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

< 0.02 
<0.02 
<0.02 
<0.02 

< 0.02 
<0.02 

0.092 
<0.02 

0.060 
<0.02 

0.024 
<0.02 

0.034 
<0.02 
<0.02 
<0.02 
<0.02 

0.048 
<0.02 
<0.02 

0.051 

0.079 

0.023 
<0.02 

0.028 

0.025 
<0.02 
<0.02 
<0.02 
<0.02 

0.026 
<0.02 

0.031 
<0.02 
<0.02 

0.082 

0.124 



7.325 
7.284 
6.976 
6.922 
6.584 
8.152 
6.442 
8.155 
7.127 
6.273 
7.924 
8.467 
6.466 
6.642 
7.577 
8.365 
6.362 
7.717 
7.393 
7.238 
7.776 
8.036 
9.060 
7.790 
8.621 
7.756 
8.052 
5.725 
6.346 
8.425 
8.880 
9.058 
6.675 
7.518 
6.468 
5.654 
8.255 
7.496 
9.831 
7.567 
7.356 
7.962 
8.026 
8.003 
7.094 
6.665 
7.379 
7.232 
7.113 

11.054 
7.725 
7.522 
7.836 
7.097 
7.899 
8.588 

10.031 
5.766 
7.657 
7.026 
7.776 
7.640 
7.050 
7.511 
6.608 
6.818 
7.011 
6.195 
7.385 
6.094 
6.436 
6.056 
6.886 
7.012 
7.756 
6.213 
6.429 
7.215 
7.096 
8.387 
7.146 
6.501 
7.568 
5.123 
3.418 
7.084 

10.178 



0.474 
0.424 
0.386 
0.504 
0.355 
0.700 
0.433 
0.432 
0.458 
0.452 
0.515 
0.420 
0.454 
0.583 
0.494 
0.460 
0.441 
0.446 
0.423 
0.439 
0.521 
0.475 
0.545 
0.568 
0.554 
0.482 
0.944 
0.609 
0.443 
0.419 
0.482 
0.487 
0.436 
0.460 
0.434 
0.401 
0.560 
0.415 
0.688 
0.532 
0.481 
0.438 
0.624 
0.465 
0.470 
0.455 
0.590 
0.450 
0.494 
0.821 
0.464 
0.504 
0.443 
0.418 
0.415 
0.418 
0.486 
0.491 
0.414 
0.418 
0.408 
0.469 
0.451 
0.574 
0.456 
0.415 
0.389 
0.403 
0.510 
0.321 
0.379 
0.458 
0.361 
0.389 
0.444 
0.407 
0.466 
0.458 
0.424 
0.382 
0.431 
0.551 
0.401 
0.432 
0.474 
0.351 
0.351 



0.284 
0.191 
0.206 
0.363 
0.167 
0.785 
0.236 
0.202 
0.242 
0.264 
0.370 
0.195 
0.247 
0.594 
0.374 
0.301 
0.245 
0.284 
0.204 
0.269 
0.405 
0.305 
0.507 
0.556 
0.498 
0.297 
0.486 
0.660 
0.228 
0.222 
0.376 
0.216 
0.217 
0.251 
0.256 
0.198 
0.563 
0.244 
0.699 
0.455 
0.298 
0.264 
0.641 
0.274 
0.270 
0.232 
0.595 
0.251 
0.363 
0.691 
0.287 
0.280 
0.217 
0.159 
0.206 
0.209 
0.486 
0.366 
0.283 
0.202 
0.251 
0.280 
0.270 
0.565 
0.285 
0.158 
0.144 
0.248 
0.391 
0.143 
0.244 
0.317 
0.145 
0.145 
0.306 
0.228 
0.271 
0.258 
0.209 
0.126 
0.226 
0.500 
0.223 
0.244 
0.259 
0.222 
0.075 



0.249 
0.303 
0.372 
0.287 
0.364 
0.079 
0.315 
0.294 
0.314 
0.317 
0.285 
0.379 
0.413 
0.230 
0.285 
0.321 
0.366 
0.407 
0.265 
0.304 
0.275 
0.316 
0.231 
0.233 
0.212 
0.267 
0.189 
0.187 
0.361 
0.276 
0.318 
0.159 
0.369 
0.353 
0.375 
0.291 
0.241 
0.202 
0.099 
0.286 
0.292 
0.310 
0.173 
0.252 
0.325 
0.226 
0.206 
0.327 
0.254 
0.079 
0.364 
0.162 
0.328 
0.319 
0.424 
0.379 
0.172 
0.297 
0.387 
0.323 
0.385 
0.281 
0.358 
0.221 
0.298 
0.325 
0.298 
0.401 
0.224 
0.407 
0.397 
0.313 
0.322 
0.271 
0.345 
0.345 
0.240 
0.238 
0.366 
0.277 
0.351 
0.261 
0.276 
0.395 
0.398 
0.385 
0.248 



-0.40 
-0.22 
0.10 
0.00 
-0.03 
0.02 
-0.03 
-0.29 
-0.02 
0.01 
-0.10 
0.20 
0.34 
0.30 
-0.15 
0.09 
0.27 
0.47 
-0.39 
0.04 
-0.16 
0.04 
-0.16 
-0.00 
-0.34 
-0.45 
0.07 
0.07 
0.11 
0.03 
0.14 
-1.45 
0.08 
0.08 
0.31 
-0.34 
0.27 
-0.09 
-0.09 
0.28 
0.14 
0.00 
-0.12 
-0.44 
-0.09 
-0.68 
-0.04 
0.06 
-0.37 
0.19 
0.19 
-1.13 
0.00 
-0.44 
0.38 
0.24 
-0.85 
0.06 
0.41 
-0.11 
0.30 
-0.16 
0.05 
-0.03 
0.02 
-0.31 
-0.55 
0.32 
-0.66 
-0.17 
0.28 
-0.13 
-0.57 
-0.64 
0.17 
0.08 
-0.43 
-0.36 
0.13 
-0.93 
0.00 
0.01 
-0.24 
0.30 
0.28 
0.13 
-1.47 



0.03 



0.16 



0.12 
0.03 
0.05 



0.07 



0.01 



0.16 
0.16 



0.06 



0.08 
0.01 
0.03 



0.02 



0.06 



0.04 



0.05 



0.04 



0.03 
0.06 



0.03 



0.10 
0.06 



0.10 



0.03 
0.04 



9 

1,2 

1,13 

12 

1,2 

2 

1 

1 

1 

4 

1,9,15 

1,13 

1,11 

3 

1 

1 

1 

3 

1 

1,7,10 
1 

1,13 

8 

1 

1,3,12,9,13,5 

1,3,12,9,13,5 

1 

1 

3 

1,8 

1 

1 

1,3,7,10 
1,13 
1,3,5 
1 

1 
1 
1 

13 

1 

9 

1,12,9 

2 

1 

1,2, 13 

13 

13 

13 

1 

1 

15 

4 

8 

1,7,12,9,13 

1 

1 

1 

1,9 
1 

13 

1,9,13 
1 

1,15 
1,13 
1 

1,15 

1 

9 

1 

1 

1,4 

1,12,9 

9 

1 

9 

1 

12,9 
9 

1,2, 10,13 

1,12 

1 

1,8 



A. S. Arnadottir et al.: Metallicities and stellar classification from Stromgren photometry, Online Material p 14 



S70SQ 
o /UOy 


JJ/n 1 £ 1 OA Q 

1LJJ 101040 


no*5 


8.900 


O /1Q*5 

u.4yj 


O *57A 
U. jZO 


O 7(2^ 
U.Zoj 


O 07/1 
U.UZ4 


S S7 1 
O.oZl 


O A 7/1 

U.4 /4 


O *5*5*5 
U.J J J 


O 7S 1 
U.Zol 


A *5Q 

— u.jy 






87 1 1 A 
8 / J 10 


rLLJ 10101 Z 


no*5 
vjy j 


7 1 (2A 
/. 1 oO 


/in 
u.44 / 


O 7/1A 
U.Z40 


O IK 
U.J / J 


, a 07 

< u.uz 


7 1 SA 
/ . 100 


O /1/17 
U.44 / 


O 7/1A 
U.Z40 


O IK 
U.J / J 


O 1 A 
U. 14 




j 


87*5 *50 
/ JJU 


Tin 1 A7070 
LLJJ 10ZUZU 


no/i 


Q 0(2/1 
y.Uo4 


^70 

U.j ly 


O K7A 
U.J j4 


O 7/1/1 
U.Z44 


< U.UZ 


Q OS/1 

y.uo4 


O <7Q 

u.j /y 


O K7A 
U.JJ4 


O 7/1/1 
U.Z44 


O OA 

u.uo 


O OS *5 
U.UO J 


1 A 1 O 
1,0,1U 


877 i o 

/ / 1 U 


T-rn i a*5 1 ^"3 


no*5 
vjy j 


A 07*5 

o.yzj 


/17S 
VJ.4 /O 


7(21 
U.Zol 


411 


U.U JO 


A 7*57 
O. / JZ 


O 4*5*5 
U.4JJ 


O 707 

u.zy / 


O 401 
U.4U1 


O 40 

u.4y 






88 1 Q/1 


TTr-i 1 £,1 cac 

xiu i04jyj 


no*5 
\jy5 


7 070 
IX) IK) 


O A 1 1 
U.41 1 


1 OO 

u.iyy 


O *5 1 A 
U.J 14 


,. A A-) 

< U.UZ 


7 070 

/ X) i\) 


O A 1 1 
U.41 1 


O 1 QQ 

u. iyy 


O *5 1 A 
U.J 14 


O O/l 
— U.U4 


0^ 7 

U.UJ Z 


1 1 1 
1,11 


887 1 7 
O0Z1 / 


LIJJ 104JU/ 


no*5 

\Jy5 


A 7(2/1 
O.Zo4 


O /1A*5 
U.40J 


710 

U.ZjU 


O A 07 
U.4UZ 


, a 07 
< U.UZ 


A 7S/1 
O.Z04 


O /1A*5 
U.40J 


O 7*50 
U.ZJU 


O A 07 
U.4UZ 


O 1 Q 

u.iy 






88348 


T-fn 1 A4Q77 
rLLJ 1 04y ZZ 


093 


6 997 


487 


307 


394 


< 02 


6 997 


487 


307 


394 


16 


O 07 7 
U.UZ Z 


1 Q 


8851 1 


Trpi 1 1-7-3 

ILL) 1 O J 1 / J 


093 


7 958 


459 


267 


345 


< 02 


7 958 


459 


267 


345 


03 






88622 


JrlJJ 10J4U1 


SN88 


6.804 


0.392 


0. 163 


0.293 


< 0.02 


6.804 


0.392 


0. 163 


0.293 


—0.38 


a ao i 




89215 


LiJJ +j Jo4U 


SN88 


10.348 


0.474 


0.261 


0. 141 


0.020 


10.282 


0.458 


0.266 


0. 137 


— 1.18 


0.08 2 


1 ,8 


SQS/1/1 
oyo44 


Tin 1 ASi/i *5 

11 LJ 10044J 


no*5 
KJyj 


A 07/1 

o.yz4 


O A 
U.4JJ 


O 71*5 
U.Zjj 


0.377 


, a 07 
< U.UZ 


A Q7/1 

o.yz4 


O A 
U.4JJ 


O 7*5*5 
U.Zjj 


0.377 


O OS 

u.uo 


001 7 

U.Ul z 


1 1 

1,1U 


SQSSS 


Tin 1 asoao 
JrllJ lOoUOU 


no*5 
\jy5 


7 *5*57 


O A6.1 
U.40J 


O 7A7 
U.ZO / 


O *5QA 

u. jyo 


, a 07 
< U.UZ 


7 *5*57 
/ .JJ / 


O /1A*5 
U.40J 


O 7A7 
U.ZO / 


O *5QA 

u. jyo 


O 7S 
U.ZO 






Q0004 


tt n 1 A874A 
rLLJ 1 OO /40 


no*5 


7 Q/1S 
/.y4o 


442 


710 
U.Z1U 


*54S 
U. J40 


«- O 07 
< U.UZ 


7 Q4S 
/ .y40 


442 


O 710 
U.Z1U 


O *54S 
U. J40 


O OS 

—u.uo 


OOl *5 
U.Ul J 


1 A 1 O 

1,0, 1U 


yujjj 


Trpi 1 *;A877 

Jriu loyozz 


\Jy5 


7 tt*57 


O A *57 
U.4J / 


O 77/1 
U.ZZ4 


O 70/1 

u.zy4 


, a 07 
< U.UZ 


7 S*57 
/.OJZ 


O All 
U.4J / 


O 77/1 
U.ZZ4 


O 7Q/1 

u.zy4 


O 1 7 
— U. 1Z 




j 


qosqi 
yujyj 


TTPl 1 7A1 AQ 

11 ij 1 /U4oy 


no*5 


7 1 O 


O AOK 
U.4ZJ 


O 7/1*5 
U.Z4J 


O IK 
U.J / J 


, a 07 
< U.UZ 


S 7 1 O 
O.Z1U 


O AOK 
U.4ZJ 


O 7/1*5 
U.Z4J 


O IK 
U.J / J 


O *50 
U.JU 






QOASA 

yuojo 


rrpi 1 7A/1Q*5 
JrlJJ 1 /U4yj 


OQ*5 


Ol 1 
o.Ul 1 


O Al A 
U.OI 


O A70 

u.o/y 


O 1 (20 
U. loU 


, a A7 
< U.UZ 


S Ol 1 
O.Ul 1 


O Al A 
U.OIO 


O A7Q 

u.o/y 


1 so 

U. loU 


O 7S 
U.ZO 


O 1 A 7 
U. 14 Z 


1 1 *5 
1,1 J 


Q08A4 
yuoo4 


Tin 1 7 1 0A7 
rLLJ 1/1 UO / 


093 


7 200 


424 


234 


309 


< 02 


7 200 


424 


234 


309 


—0 03 






9 1360 


Tin 1 7 1 OQQ 

uu 1/1 yyy 


093 


8 331 


495 


370 


315 


028 


8 238 


473 


378 


310 


O *5Q 

u. jy 






9 138 1 


UT~\ 1 71*3 1 A 

JrlJJ 1 / Z J 1 U 


093 


8.413 


0.441 


0.227 


0.245 


< 0.02 


8.413 


0.441 


0.227 


0.245 


—0.42 






91438 


JrllJ 1 / ZUj 1 


093 


5.852 


0.418 


0.216 


0.277 


< 0.02 


5.852 


0.418 


0.216 


0.277 


—0.24 


0.05 3 


1,12, 13 


q i 700 
y i / uu 


Tin 1 77<;i "3 
LIJJ 1 /Zj 1 J 


no*5 

\Jy5 


7 Q/1 1 

/.y4i 


/ha 

U.440 


7<;7 

U.ZjZ 


O *5 1 Q 

u. j iy 


, a A7 
< U.UZ 


7 Q/l 1 

/.y4i 


/i/iA 

U.440 


7<;7 

U.ZjZ 


O *5 1 Q 

u. j iy 


01 

— U.Ul 




j 


Q778** 

yzzo j 


Tin 1 74080 
UU 1 /4U0U 


no*5 
vjy j 


7 07*5 

/.yzj 


A07 
U.OU / 


A^7 
U.OJZ 


1 QQ 

u. iyy 


O 07 
< U.UZ 


7 07** 

/.yzj 


O A07 
U.OU / 


O A^7 
U.OJZ 


O 1 QQ 

K). iyy 


77 
u.zz 






Q7Q 1 ft 

yzy io 


Tin 1 7^s 1 8 
n l ' 1 / jjio 


no*5 

\Jy5 


/ .4 j j 


A£.9> 
U.400 


707 

u.zyz 


*5AQ 

u. joy 


«- O 07 
< U.UZ 


7 A^ 


O 4AS 


O 7Q7 

u.zyz 


O *5AQ 

u. joy 


O 7S 
U.ZO 


OOl 7 
U.Ul z 


1 *5 
1,J 


y juu / 


Tin 1 7AS/1 1 
11 LJ 1 /0041 


OQ*5 
KJyj 


7 A3 A 


O /I OS 
U.4UO 


O 77S 
U.ZZo 


O *5(2 1 
U. JOl 


a A7 
< U.UZ 


7 A*5A 
/ .OjO 


O A OS 
U.4U0 


O 77S 
U.ZZO 


O *5S 1 
U. JOl 


O *50 
U.JU 






Q*5*5/1 1 

yjj4i 


Tin 710/100 

xiu zju4uy 


no*5 

KJy5 


1 O 1 O/l 
1U. 1U4 


O /l/IO 
U.44U 


O 701 
U.ZU1 


O 70S 

u.zuo 


O 0*5/1 
U.U J4 


Q QQ*5 

y.yyj 


O A 1 A 
U.414 


O 7 1 O 
U.Z1U 


O 707 
U.ZUZ 


O SA 
— U.oO 




j 


q*5<; 1 s 
yjj i o 


Tin 1 7f^0S7 
LLD 1 / OyoZ 


093 


8 364 


463 


224 


348 


053 


8 189 


422 


238 


339 


—0 10 






93858 


Tin 1 77Sf^ 
UU 1 / / J O J 


093 


6 148 


437 


248 


336 


021 


6 080 


421 


254 


332 


10 


03 3 


17 1 ** 
1,Z, IJ 


93871 


Tin 1 7tt 1 7A 

11 LJ 1 / 1 zo 


SN88 


9. 194 


O A7 1 
U.OZ J 


0.587 


0.202 


< 0.02 


9. 194 


O A7 1 
U.OZ J 


U.JO / 


O 707 
U.ZUZ 


ss 

—U.OO 




1 A 
14 


94075 


un noni 1 

jriu 1 /sy 1 1 


093 


8.038 


0.461 


0.288 


0.341 


< 0.02 


8.038 


0.461 


0.288 


0.341 


0.28 








Tin 1 QOQOO 
tlL) IBUcSyU 


no*5 

\Jy5 


C *51Q 

0. j4y 


O A ^ 1 
U.4J 1 


O 7(2 1 
U.Zol 


O *5*5 1 
U. JJl 


, a 07 
< U.UZ 


S *5/lQ 

o.j4y 


a <;i 

U.4J 1 


O 7S 1 
U.Zol 


O *5*5 1 
U. JJl 


O 1 7 
U. 1 / 






CMOS 1 

y4yo i 


Tin 1 9. 1 6.*,^ 
tLLJ lolDJJ 


no*5 


« 701 

o.zy 1 


470 
U.4ZU 


7*54 
U.ZJ4 


*577 
U. JZZ 


O 07 
< U.UZ 


A 7Q1 

o.zy 1 


O 470 
U.4ZU 


O 7*54 
U.ZJ4 


O *577 
U. JZZ 


O OA 
U.UO 






yjjiy 


UU loZ4oo 


no*5 

KJy5 


A *5A7 
0. JOZ 


zl(20 
VJ.45VJ 


*540 
U. J4U 


*5*51 
U. JJl 


«- O 07 
< U.UZ 


A *5A7 
O. JOZ 


O 4(20 
U.40U 


O *540 
U.J4U 


O *5*51 
U. JJl 


O 1Q 

u. iy 


dn< 7 

U.UJ z 


1 Q 


yjozi 


Tin 1 oi<;<ri 
rLLJ 1 ojujU 


no*5 
\Jy5 


A 01 A 

o.y40 


O A ^1 
U.4J / 


7<; 1 

U.ZJ 1 


O *5QS 

K). jyo 


, a A7 
< U.UZ 


A Q/l A 
0.y40 


O A ^1 
U.4J / 


7<; 1 

U.ZJ 1 


O *5QS 

u. jyo 


O *5 1 
U.J1 






qaoss 
youoj 


Tin 1 (2*5870 
11 LJ 1 eoo / U 


no*5 

KJyj 


7 cn 
/.J 1 / 


O ^70 

u.jzy 


O A A9. 
U.440 


O 7AA 
U.ZOO 


. A A7 
< U.UZ 


7 *\1 7 
/ . J J / 


O ^70 

u. jzy 


O A IS 
U.440 


O 7AA 
U.ZOO 


O'; 

U.Uj 






QA1 7/1 

yoiZ4 


Tin 1 (2*5(277 
11 LJ 1 8J8 / / 


CMOO 

jJNoo 


7. 151 


O /17/1 
U.4Z4 


O 777 
U.ZZZ 


O *5 1 O 
U. J 1U 


, a A7 
< U.UZ 


7.151 


O /17/1 
U.4Z4 


O 777 
U.ZZZ 


O *5 1 O 
U. J 1U 


70 

— u.zu 




j 


96183 


Tin 1 (izi^s*; 

11 LJ 1o4joJ 


093 


6 899 


454 


275 


319 


< 02 


6 899 


454 


275 


319 


15 






96185 


Tin 1 (2/1 1QQ 

11 lj 1 o44yy 


SN88 


A A17 

0.0 j / 


O *5(2Q 
K>. JoV 


O 1 AA 
U. 144 


O *5 1 <s 
U. J 1 J 


, a A7 
< U.UZ 


6.637 


O *5SQ 

u. joy 


O 1 AA 
U. 144 


O *5 1 K 
U. J 1 J 


—0.66 






97219 


LIU lo /Ujj 


093 


9.002 


0.488 


0.389 


0.281 


< 0.02 


9.002 


0.488 


0.389 


0.281 


0.15 






97420 


Tin 1 07117 

HU 1 / Z j / 


093 


6.877 


0.409 


0.205 


0.323 


< 0.02 


6.877 


0.409 


0.205 


0.323 


0.07 






Q77AQ 

y / / oy 


Tin 1 S2C01 ^ 
rLLJ looUlJ 


no*5 
\jy5 


7*5^ 


O /l *50 

u.4jy 


O 7AA 

u.zoo 


O *5AO 
U.JDU 


, a A7 
< U.UZ 


S 7*5<; 
O.ZJJ 


O A *5Q 

u.4jy 


O 7AA 
U.ZOO 


O *5AO 
U. JOU 


O 7S 
U.ZO 


OOl 7 
U.Ul z 


1 1 *5 
1,1 J 


yo UZU 


Tin 1 t 

L1LJ IBoJlU 


no*5 

\Jy5 


S S*50 


ft 41 7 
U.41 / 


1 1 *5 
U. 1 1 J 


1 7S 
U. 1Z0 


«- O 07 
< U.UZ 


S S*50 
O.OJU 


417 
U.41 / 


U. 1 1 J 


O 1 7S 
U. 1ZO 


— 1 64 






QSOAA 

youoo 


Tin 1 (2S^7A 
L1LJ 1 00J /O 


no*5 

VJyo 


zl 700 
4. / UVJ 


A^9. 
U.4JO 


7<;s 

U.ZJO 


*5<;q 
k). jjy 


O 07 
< U.UZ 


A 700 
4. / UU 


O 4SS 
VJ.4J0 


7<;s 

U.ZJO 


O *5SQ 

u. jjy 


10 

U. 1U 






98 192 


TJT~\ 1 QAAQ7 

JrllJ 1 SyUo / 


093 


7.886 


0.483 


0.3 19 


0.298 


< 0.02 


7.886 


0.483 


0.319 


0.298 


—0.04 






98505 


Lrn 1 A7i ^ 
rllJ Lay 1 55 


093 


7.665 


0.527 


0.442 


0.272 


< 0.02 


7.665 


0.527 


0.442 


0.272 


—0.02 




15 


98677 


Tin 1 QOOA7 

riJJ jyuuo / 


no*5 

\Jy5 


7 1 1A 
/. 140 


a <;i 

U.4JZ 


O 7*5*5 
U.Zjj 


O 7S7 
U.Zo / 


, a A7 
< U.UZ 


7. 146 


a <;7 

U.4JZ 


O 7*5*5 
U.Zjj 


O 7S7 
U.Zo / 


O *57 
—U.J / 






98714 


Tin 1 0.077(2 

lijj lyuzzo 


no*5 

KJy5 


7.3 1 1 


O A (27 
U.48Z 


O 7A/1 
U.Z04 


O *50A 
U. JUO 


A 07 S 
U.UZo 


7.219 


O A AO 
U.40U 


O 777 
U.Z /Z 


O *501 
U.JU1 


1 s 
— u. 10 


O 1 *5 A 
U. 1 J 4 


1 7 A 1 O 
1, / ,0,1U 


98767 


Tin 1 qoiao 
lijj jyujou 


no*5 

\Jy5 


K 717 
J. /4Z 


O /1A1 
U.401 


O 77^ 
U.Z / J 


O *577 
U.J /Z 


, a A7 
< U.UZ 


<; 7/17 

J. /4Z 


O /1A1 
U.401 


O 77^ 
U.Z / J 


O *577 
U.J /Z 


77 
u.zz 


O O'; *5 
U.UJ J 


1 Q 1 O 


98921 


un 1 OA77 1 

hu 1 yu / / I 


093 


6.172 


0.413 


0.222 


0.336 


< 0.02 


6.172 


0.413 


0.222 


0.336 


0.17 






Q8QSQ 

yoyjy 


Tin 1 (20^7 

lijj loyjo/ 


CMOO 


A 0(20 
O.UoU 


O /107 
U.4U / 


1 oo 
u. jyu 


O *507 
U. JUZ 


, a A7 
< U.UZ 


A OSO 
O.UOU 


O A 07 
U.4U / 


1 oo 
u. lyu 


O *507 
U. JUZ 


O 7A 
—U.ZO 


O O'; *5 
U.UJ 5 


1 A 1 O 
1,0,1U 




Tin 1 Q7070 
rLLJ LyZA/ZA) 


093 


7 961 


500 


393 


280 


054 


7 783 


458 


408 


270 


01 






9971 1 


Tin 1 Q77f^^ 
JrllJ jyzzoj 


084 


7 769 


541 


493 


275 


< 02 


7 769 


541 


493 


275 


04 


01 2 


1 1 
1,1U 


QQ77Q 

yy /zy 


Tin 1 QT5/1 1 
LIJJ iyZJ44 


no*5 


7.721 


0.441 


O 7*5^ 
U.Zjj 


O /lO/l 
U.4U4 


0.020 


7 A';*; 
/ .ojj 


O AOK 
U.4ZJ 


O 7/10 
U.Z4U 


O A OO 
U.4UU 


O *50 
U.JU 




j 


1 AACAA 

IUUjUU 


UT~\ 1 A/1 Al C 

MJJ iy4UjJ 


093 


7. 134 


0.450 


0.229 


0.389 


< 0.02 


7. 134 


0.450 


0.229 


0.389 


0.27 




J 


100568 


Tin 1 Q*5Q0 1 

LrLU lyjyui 


CMOO 


(2 AAO 
o.OOU 


O *5(2*5 


O OQQ 

u.uyy 


77 1 

U.ZZl 


, a A7 
< U.UZ 


S AAO 
o.OOU 


O *5S*5 
U.JOJ 


O OQQ 

u.uyy 


77 1 

U.ZZl 


1 7*5 
— l.ZJ 






luu/yz 


Tin 1 OA ^0(2 

lilj iy4jys 


CMOO 


C I^A 
0. JJ4 


O *5/1/l 
U. J44 


O OQ 1 

u.uy 1 


O 7AQ 

u.zoy 


< 0.02 


S l^/l 
O. JJ4 


O *5/1/l 
U. J44 


O OQ 1 

u.uy 1 


O 7AO 

u.zoy 


1 *5*5 
— 1 . JJ 






iui jy / 


Tin 1 o^oo 1 
lilj lyozui 


no*5 
KJyj 


9. AQK 


O /I <;a 
U.4J0 


7<;a 

U.ZjO 


O 7QA 

u.zyo 


, a A7 
< U.UZ 


s iQ<; 
o.4yj 


O A <;a 
U.4J0 


7<;a 
U.ZjO 


O 7QA 

u.zyo 


O 1 A 
— U. 14 


A l 




1 a 1 om 


un 1 o<^7^ 1 


093 


6.376 


0.440 


0.251 


0.269 


< 0.02 


6.376 


0.440 


0.251 


0.269 


—0.27 


0.10 4 


1,12,0,10 


i mm s 

1 UZU 1 


Tin 1 QACOO 

LILJ lyoouu 


CMOO 


7 7 1 O 
/.Z1U 


O *5(2S 
U.joo 


O 1 OA 

u. jyo 


O *5SO 
U. joU 


,. a A7 
< U.UZ 


7 7 1 

/.Z1U 


O *5SS 
U. JOO 


O 1 OA 

u.iyo 


O *5SO 
U. JoU 


O 1 A 
U. 10 






1 01077 
1UJU / / 


Tin 1 Qtt(207 

lijj lyoouz 


OQ*5 
KJy5 


0. jyj 


O A 1 A 
U.410 


O 1 OA 

u. jyo 


O *5S 1 
U. JOl 


, a A7 
< U.UZ 


A *5Q<; 

0. jyj 


O A 1 A 
U.410 


O 1 OA 

u. iyo 


O *5S 1 
U. JOl 


O O/t 
U.U4 






1 0*50QA 
1 UJUVO 


Tin 1 qq^o*; 
liij lyyjuj 


093 


8 554 


911 


518 


201 


< 02 


8 554 


911 


518 


201 


—0 28 




14 


103458 


Tin 1 QQ7S8 

jtlu jyyzoo 


SN88 


6 523 


386 


143 


7AQ 

u.zoy 


< 02 


6 523 


386 


143 


269 


—0 63 






103654 


un 1 OA 1 AA 

lljj jyyiyu 


SN88 


6.872 


0.397 


0.202 


0.383 


< 0.02 


6.872 


0.397 


0.202 


0.383 


0. 15 




1,15 


1 A A AAJ 

1 U4UVZ 


1 1 1 A "IAA77A 

LLJJ ZUU/ ly 


093 


8.267 


0.690 


0.747 


0. 1 15 


< 0.02 


8.267 


0.690 


0.747 


0. 1 15 


0.02 




12 


10431 8 


Tin 70 17 10 

lijj zujziy 


vjy j 


C Ol *5 


O AAA 
U.444 


7<;a 
U.ZjO 


O *5*5 1 
U.J J 1 


, a A7 
< U.UZ 


8.013 


/i/i/i 
u.444 


7<;a 

U.ZjO 


O *5*5 1 
U. JJl 


1 

U.l J 






1 044*5 A 
1U44JO 


Tin 1 OQ^iOO 

lilj jyyjuy 


uy4 


O.V00 


*5QA 
K). 5yO 


1 70 

u. 1 ly 


7A^ 
VJ.ZOJ 


O 07 
< U.UZ 


A OSS 

o.yoo 


O *5QA 

u. jyo 


O 1 70 
U. 1 ly 


O 7A^ 
U.ZOJ 


O *5 1 
— U.Jl 




j 


1 04ASQ 
!U4Djy 


Tin 701 (2QI 

ni u zui oy 1 




7 *5S2A 


*5A*5 


004 

u.uy 4 


7A1 
U.ZOl 


O 07 
< U.UZ 


7 *5SA 
/ .JOO 


O *5A*5 

U.JOJ 


O 004 
u.uy 4 


O 7A1 
U.ZOl 


1 1 

— 1. 1U 


O OS *5 
U.UJ J 


1 4 Q 

i,4,y 


1 A/1 SOQ 

iu4ouy 


Tin 701 OttQ 

lljj zu j ysy 


no*5 

\Jy5 


7 *5(2<s 
/. j8j 


O A *50 
U.4JU 


O 7*57 
KJ.Z5 I 


O *570 
U. JZU 


, a A7 
< U.UZ 


7 *5S<; 

/.J0j 


O A IO 
U.4JU 


O 7*57 
U.ZJ / 


O *570 
U. JZU 


1 7 
u. 1Z 






1 0/1QO*5 

i U4yu j 


Tin 70770A 
LIJJ ZUZZUO 


no*5 

\Jy5 


7 070 

/.yzu 


O A *57 
U.4J / 


O 7/1Q 
U.Z4y 


O *5SS 
K). JoO 


, a A7 
< U.UZ 


7 Q70 

/ .yzu 


O A *57 
U.4J / 


O 7/1Q 

u.z4y 


O *5SS 
U. JoO 


O *5/l 
U. J4 


O 07 *5 
U.UZ J 


1 A 1 O 
1,0,1U 


105038 


Tin 

rLLJ ZUZj / J 


093 


7 896 


579 


568 


206 


< 02 


7 896 


O S7Q 

u.j /y 


568 


206 


04 






105 152 


Tin 7077 s ; 1 

JrllJ ZUZ / J 1 


093 


8 159 


563 


540 


262 


< 02 


8 159 


563 


540 


262 


—0 10 






105388 


Tin 7070 1 7 
JrLU ZUZy 1 / 


093 


8 597 


435 


234 


299 


< 02 


8 597 


435 


234 


299 


Oil 






1 06696 


un 70^100 

HJJ zujjyu 


094 


7. 144 


0.514 


0.401 


0.263 


< 0.02 


7. 144 


0.514 


0.401 


0.263 


—0.17 




j 


1 07077 
LK) IK)LL 


Tin 'yci^s.if. 
rLLJ ZUJ D JO 


no*5 
tjyj 


7 o<;7 

/.UD / 


O /1A7 
U.40Z 


O 77Q 

u.z /y 


O *5 1 s 
U.J 1 


, a A7 
< U.UZ 


7 0^7 


O /1A7 
U.40Z 


O 77Q 

u.z / y 


O *5 1 s 
U. J 10 


O 0*5 
—U.UJ 




j 


1 07070 
1 U / U / U 


Tin 70^^7/1 
JrllJ ZUD J 1 4 


no*5 

\Jy5 


7 zl/lS 
/.44j 


4*50 
U.4JU 


74 s ; 
U.Z4J 


O 7 so 
u.zoy 


«- O 07 
< U.UZ 


7 44 ^ 
/.44J 


O 4^0 
U.4JU 


O 74S 
U.Z4J 


O 7 so 
u.zoy 


s ; 

—U.UJ 






IOQ1 Sft 
1 UO 1 jo 


Tin 707700 
LILJ ZU / / UU 




7 4*57 
/.4J / 


4*54 
U.4J4 


77 s ; 
VJ.ZZJ 


O *5AS 
U. JO0 


«- O 07 
< U.UZ 


7 4*57 
/.4J / 


O 4*54 
VJ.4J4 


O 77 s ; 
U.ZZJ 


O *5AS 
U.JOO 


O 04 
U.U4 






1 OS7*5A 
lUo /Jo 


Tin 70QQQ(2 

lilj zucsyyo 


CMOO 


7 1 "5*5 
/. 1 55 


O *57 1 
U. 5 1 1 


1 10 

u. i4y 


O *5*5S 
U. JJO 


a A7 
< U.UZ 


7 1 *5*5 
/ . 1 J J 


O *571 
U.j / 1 


O 1 AQ 

u. i4y 


O *5*5S 
U. JJO 


O *57 
— U.JZ 






1 OS77/1 
1UO / /4 


Tin 700*50*5 

lijj zuyjyj 


no*5 

KJyj 


7.970 


O A 17 
U.41 / 


O 7*5/1 
U.ZJ4 


O 7A7 
U.ZOZ 


, a A7 
< U.UZ 


7 Q70 

I .y Ik) 


O A 17 
U.41 / 


O 7*5/1 
U.ZJ4 


O 7A7 
U.ZOZ 


O 1 7 
—U.l / 






1 08S70 
1 Uo / U 


Tin 700 1 00 
lijj zuyiuu 


no*5 

KJy5 


/l A(27 
4.08Z 


O ^(2*2 
U.joo 


AO'; 

U.OUj 


O 707 
U.ZUZ 


, a A7 
< U.UZ 


A AS7 
4.00Z 


O ^SS 
U.JOO 


AO'; 
U.OUj 


O 707 
U.ZUZ 


O O/l 
U.U4 




A 1 O 
0,1U 


1 OQ 1 44 
1 U V 1 44 


Tin 700(27*; 

jriu zuyo / J 


SN88 


7 244 


353 


152 


393 


< 02 


7 244 


353 


152 


393 


—0 1 1 






1 OQ 1 AQ 

i uy i oy 


Tin 7 1 1 as 1 

JrllJ Z 1 1 Oo 1 


093 


8 105 


449 


257 


395 


048 


7 947 


412 


270 


387 


45 






109355 


HD 210312 


093 


8.639 


0.434 


0.245 


0.382 


<0.02 


8.639 


0.434 


0.245 


0.382 


0.28 






109461 


BD +22 4567 


093 


9.191 


0.542 


0.454 


0.276 


<0.02 


9.191 


0.542 


0.454 


0.276 


-0.18 






109821 


HD 210918 


093 


6.220 


0.415 


0.195 


0.323 


<0.02 


6.220 


0.415 


0.195 


0.323 


-0.11 




1,2 


109836 


HD 211080 


093 


7.838 


0.443 


0.243 


0.424 


0.027 


7.749 


0.422 


0.250 


0.419 


0.39 






109926 


HD 21 1472 


093 


7.500 


0.476 


0.342 


0.300 


<0.02 


7.500 


0.476 


0.342 


0.300 


0.06 






110508 


HD 212291 


093 


7.909 


0.435 


0.226 


0.284 


<0.02 


7.909 


0.435 


0.226 


0.284 


-0.12 






110649 


HD 212330 


093 


5.319 


0.424 


0.206 


0.364 


<0.02 


5.319 


0.424 


0.206 


0.364 


0.05 







A. S. Arnadottir et al.: Metallicities and stellar classification from Stromgren photometry, Online Material p 15 



1 1 ns/i i 

1 1Uo4j 


11 IJ Z1Z /Uo 


KJyj 


7 /1Q/1 

/.4y4 


n a s i 

U.4J 1 


n 7A7 
U.ZDZ 


n 171 

U.J / J 


, a H7 

< u.uz 


7.494 


Ci A ^ 1 
U.4J 1 


Ci 7A7 
U.ZDZ 


Ci 171 
U.J / J 


n 7Q 

U.Zo 


n n7 

U.UZ 


7 

z 


i i s 

1,1 j 


1 1 nQQA 

i luyyo 


un 7 1 in/1 7 
111 1 Z1JU4Z 


nQi 


7 A 7 1 
/.0Z1 


n ai o 
u.oiy 


fi AAA 
U.000 


n i qi 

U. Ioj 


, A A7 

< U.UZ 


7 A7 1 
/ .DZl 


Ci Al O 

u.oiy 


Ci AAA 
U.000 


Ci 1 SI 
U. IOJ 


n 7n 
u.zu 




i 
i 


c 

J 


1 1 1 1 A Q 
111 14o 


un 7 1 IS 1 Q 

iiu zi jj iy 


\Jyj 


7 7H7 
/. /UZ 


n /i i a 

U.410 


n 1 7^ 

U. 1 / J 


n lie 


, A A7 

< U.UZ 


7 7H7 
/. /UZ 


a a i a 

U.410 


Ci 1 7*s 
U. 1 /J 


n lie 

U. jjo 


u.uu 




i 
i 




1 1 1Q7fi 
1 1 iy /o 


14 n 71/L7SQ 
rllJ Z 14 / jy 


uy4 


7 ,11 S 
/ .4 1 J 


n 47A 

VI. 4 /0 


Ci 17S 


n 111 


< U.UZ 


/ .41 J 


n zL7A 
U.4 /O 


n its 

U. JZo 


Ci 111 
U. JJl 


n 77 
u.zz 


n in 

U. 1U 


1 
j 


17 1 S 

1,Z, IJ 


1 1 7770 

i i zzzy 


un 7 1 S7S7 
111 1 Zl jZj / 


CMOO 


7 A 1 n 


n iS7 

U.JJ / 


n 1 1 a 

U.l 10 


n 1 1 n 

U.J 1U 


, A A7 

< U.UZ 


7 a 1 n 

/ .41U 


n i<;7 

U.JJ / 


Ci 1 1 A 
U.l 10 


n 1 1 a 

U. J 1U 


n aa 

— U.00 




i 
i 


4 


1111 17 
1 1 J 1 J / 


T-in 7 1 A/117 
111 1 Z 1 04j / 


\Jyi 


a n^A 


n /177 

U.4ZZ 


U.Zlj 


u. jy4 


, A A7 

< U.UZ 


A fKA 


Ci /177 
U.4ZZ 


A 7K 

U.Zl J 


a iQ/i 
u. jy4 


n 77 

U.ZZ 




i 
i 


1 


1 13283 


Tin 7 i A°.ni 

HiJ Z 1 OoUJ 




6 450 


622 


630 


177 


< 02 


6 450 


622 


630 


177 


09 


n ni 

U.Ul 


2 


a in 

0,1U 


1 1 342 1 


T-in 7171 07 
HiJ Z 1 / 1 U / 


093 


6 175 


455 


295 


374 


< 02 


6 175 


455 


295 


374 


38 


n ni 

U.UJ 


4 


i 7 a i n 
1, / ,o,iu 


I 1 1Q/1 9. 

I I jy4o 


11 IJ Zl /yjo 


nQi 

KJyj 


H/1 1 
O.U41 


a a i a 

U.410 


n 7 1 

U.Zl J 


n zinc 

U.4Uo 


, A A7 

< U.UZ 


Q C\A 1 
O.U41 


a a i a 

U.410 


A IK 
U.Zl J 


U.4UQ 


n 1 1 

U.Jl 




i 
i 


1 
1 


1 1 /I A77 
1 140ZZ 


UT~\ 7 1 Q 1 1/1 
11 IJ ZiyiJ4 


nQi 

KJyj 


S S/1S 


n S7 1 

U.J / 1 


VJ. jjZ 


n 7AQ 


, A A7 

< U.UZ 


^ ^A ^ 
j.j4j 


n ^7 1 

U.J / 1 


n ^^7 

U.J JZ 


Ci 7Att 
U.ZOo 


n 1 1 

U. 1 1 


n 71 

U.Zj 


A 

4 


1 7 1 7 Q 

i, /,iz,y 


1 1 /I AQQ 

1 i4oyy 


UFl 7 1 QH77 
tiL) z i yu / / 


(jy4 


A 1 11 
0. 1 Jl 


n /i7tt 

U.4 /o 


U.Zjj 


u. jju 


, A A7 

< U.UZ 


A 1 1 1 
D. 1 J 1 


U.4 /o 


U.Zjj 


Ci isn 

U. JJU 


n 1 7 

— U.1Z 




1 
1 


i 


i i sn°,7 

1 1 JUo / 


Tin 71Q7HQ 

hij z i y / uy 


uy4 


7 Sn7 
/.JUZ 


n iqq 
u. jyy 


n i Q7 
u. ly / 


a 17A 

U. JZO 


Ci CiO 
< U.UZ 


7 ^CiO 
/.JUZ 


n iqq 
vi. jyy 


Ci 1 Q7 

u. iy / 


Ci 17A 
U. JZO 


n ni 

— U.Ul 






2 


1 15445 


tt n 77H11Q 
rlD ZZUJjy 


noi 


7 7Q1 

/. /yj 


n sin 

U.JlU 


n Ai a 

U.410 


n 7^1 

U.ZJJ 


Ci CiO 
< U.UZ 


7 701 

/ . / yj 


n sin 

U. J 1U 


n Ai a 

U.41D 


n 7si 

U.ZJJ 


n 1 1 

—U.J 1 




] 


j 


1 1 AnttS 
1 1 uUoj 


Un 77 1 IS/1 
11 IJ ZZ 1jj4 


CMOO 

olNoo 


a 7sn 

0. /JU 


n snn 

U.jUU 


n iA7 

U.JOZ 


n i/i7 

U. J4Z 


, A A7 

< U.UZ 


O. / JU 


U.jUU 


n iA7 

U. JDZ 


Ci 1/17 
U.J4Z 


U.Ul 




1 
1 


i 


1 i A7sn 

1 IOZjU 


Un 77 1 /17H 
11 IJ ZZ14ZU 


(jy4 


S £ 1 £ 


n /177 

U.4Z / 


n 77^ 

U.ZZj 


n a a 1 

U.441 


, A A7 

< U.UZ 


j.olo 


a /177 


Ci 77S 
U.ZZj 


n aa 1 

U.441 


n 1/1 

U.J4 


n ni 

U.Ul 


7 
Z 


i i s 

1,1 j 


1 1 A/17 1 
1 1 04Z 1 


un 77 1 sin 
11 U ZZloJU 


CMOO 

oiNoo 


A QA7 
O.oOZ 


n iQ7 
u.jy / 


u. i jy 


n 177 

U. JZ / 


, A A7 

< U.UZ 


A QA7 

D.OOZ 


n iQ7 
u. jy / 


n 1 so 
u.i jy 


n 177 

U. JZ / 


n /in 

— U.4U 




i 
1 


i 


1 16745 


14 Fl 777717 
HIJ LLLLj I 


094 


7 068 


561 


523 


Ci 71Q 

u.zjy 


< 02 


7 068 


561 


523 


Ci 71Q 

u.zjy 


—0 24 


08 




1 6 10 


1 i A7A1 
110/ Oj 


irpi 77711c 
11 IJ ZZZjJJ 


(jy4 


7 1 QS 
/.Ioj 


0.477 


n 177 
U.JZ / 


n 7Q7 
U.ZoZ 


, A A7 

< U.UZ 


7 i 

/ . Ioj 


0.477 


n 177 

U. JZ / 


Ci 7G7 
U.ZoZ 


n i /i 

— U. 14 


n ns 

U.UJ 


T 
J 


1 a 1 n 

1,0,1U 


1 1 AQSO 
1 IOojZ 


11 IJ ZZZ4oU 


nQi 


7. 1 17 


n /i7i 

U.4Z4 


0. 197 


0.407 


, A A7 

< U.UZ 


7. 1 17 


a /i7i 

U.4ZJ 


0. 197 


0.407 


n i c 

U. lo 


n m 

U.Ul 


7 

Z 


1 1 s 

1,1 J 


1 1 AQS/1 

i i oyo4 


UFl 777AG7 

iiu zzzoy / 


nQi 
uyj 


A7S 
o.O to 


n /i7i 

U.4/ j 


n 7QH 

u.zyu 


n 17 1 

U. J / 1 


, A A7 

< U.UZ 


Q A7<; 
O.O / J 


Ci ATX 
U.4 / J 


Ci 7QH 

u.zyu 


0.371 


n i a 

U. 1 




i 
1 


1 
1 


117159 


BD +28 4634 


SN88 


8.382 


0.504 


0.381 


0.290 


< 0.02 


8.382 


0.504 


0.381 


0.290 


-0.04 




1 


8 


117320 


HD 223171 


SN88 


6.888 


0.414 


0.203 


0.382 


<0.02 


6.888 


0.414 


0.203 


0.382 


0.12 




2 


1,15 


117427 


HD 223315 


093 


8.763 


0.452 


0.263 


0.397 


<0.02 


8.763 


0.452 


0.263 


0.397 


0.30 




1 


1 


117526 


HD 223498 


093 


8.336 


0.456 


0.272 


0.366 


<0.02 


8.336 


0.456 


0.272 


0.366 


0.23 




1 


1 


117668 


HD 223691 


093 


7.867 


0.445 


0.228 


0.325 


<0.02 


7.867 


0.445 


0.228 


0.325 


-0.17 




1 


1 


117953 


HD 224156 


093 


7.750 


0.458 


0.267 


0.326 


<0.02 


7.750 


0.458 


0.267 


0.326 


-0.03 




1 


1 


118115 


HD 224383 


SN88 


7.896 


0.403 


0.200 


0.341 


<0.02 


7.896 


0.403 


0.200 


0.341 


-0.04 




1 


1 




PLX 1219 


SN88 


11.515 


0.522 


0.293 


0.144 


<0.02 


11.515 


0.522 


0.293 


0.144 


-1.67 




1 


8 



o m 
o *E 

aw PQ 

^ o J 







PQ 










O 










< 




o 






1 






1 ' 1 




QQ 

1 ' 1 




[ 


X 


PQ 


X 


CO 


GO 


OQ 


HI 


Oh 


OQ 


PQ 


C\2 


CO 




id 


CD 



o 
I 

c 

u 

3 



CD 

cr 

CD 
CO 



CO 



GO 
-t-> 

c 

CO 
•i— i 

I 

X) 
3 



-•-> 

C 

CO 

X! 
(D 

Oh 



CO 




I 



- o 



ID 



lO 

d 



ID 

d 

I 



O'T. 



